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The Computer as an Authority Figure
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ERRATA AND ADDENDA
xi, line 22: For "Thirty-four" read "Forty-two"

Fqn'ﬁuthority
system" read "authority relation" . S
\

16, line 12: For "34" read "42" -
o ) ’ . "/ -
35, n. 10: After "teachers and peers." read "This reduction was

significant for the peer group (p < .0l), but not for the teachers."

55: After the first sentence read "Although there were no Mexican-
American math teachers during the pilot study,_ three of the five

.new teachers in 1969-70 were Mexican-American.'

82: All coeffi;;ents are significant beyond :he\,oi lével.
84: All coefficients are sigﬁificant beyond thev.Q; level.
86: lei;;oefficigntS‘are significané beyond the .05 level.
90:, All‘coeffibienfs éfé significanL beyond the .05 level.

92: Except for the Task-specific Power coefficient in equation VIII
(p < .25),”311 coefficien;s»are significant beyond the .05 level.

94: Extept-fof the Comﬁuter Evaluation coefficient in equation III
(p < .10), all coefficients are significant beyond the .05 level.




_' | INTRODUCTORY STATEMENT
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The Center's mission is to improve teaching in American schools. | N ey
Too many. teachers still employ a didactic style aimed at filling passive \
students with facts. The teacher's environment-often prevents him from RN
changing his style, and may indeed drive him out of the prefession. \\ a

And the children of the poof typically suffer from the worst teaching.

The Center uses the resources of the behavioral sciences in pur- L.
suing (its '3'bjectives. Drawing primarily upon psychology and sociology, ' ¢
but . also upon . other behavioral science disciplines, the Center has formu- ° '
lated programs of research, development, demonstration, and dissemination
in tliree areas. Program 1, Teaching Effectiveness, is now developing a
Model Teacher Training System that can be used to train.both beginning
and experienced teachers in effective teaching skills. Program 2, The
Environment for Teaching, is developing models of school organization,
and ways of evaluating teachers that will encourage teachers to become-
more professional and more committed. - Program-3, -Teaching Students from
Low-Inceome Areas, .is developing materials and procedures for motivating
both students and teachers in low-income schocls. - ’

The focus of this report from the program on Teaching Students from
Low-Income Areas is the effect:that experience with CAI has on students'’

Perceptions of the teacher's role in the classroom.

~ .
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This study used a sociological theory qf'authorityvto investigate
some nonintellective, perhaps unintended, consequences of computer-
assisted instruction (CAI) upon students’ -attitudes and orientations

.toward the organization of the school. 1In particular, it begaﬁ/;o ex-

plore thée extunt to which CAI involves the gtudent in complex systems of
interaction that have unanticipated affective and social overtones in
addition to and impinging upon the,program%é intended instructional
function. B e : .

IB
H v

The research had two related foci: (al) the computer as an author-

ity figure and (b) some effects of CAI'on student perception of teacher

authority. . The first problem involved dete&mining the.extent, to which
students interacting with CAJ come to regarp the computer as having cer—.vr
tain functions and certain authority rights®over them that traditionally
were held only the teacher. The second.proﬁlgm'dealt with some of the

ways - in whichfbeing subject to the ‘computer’s ‘exercise of -authority af-

.fects students' perceptions of their regular authority figure, the teacher.

A questionnaire that focused on attitudes toward the teacher and
the computer was administered in a pretest-posttest design to 150 junior _

. high school students, prefiominantly from Mexican-American -families of

low socioeconomic status. - Sixteen of the' students had previously been
assigned by their teachers to a CAI drill-gnd-practice program of reme-
dial instruction in mathematics for one to M wo_school years. Thirty-four
of . the students began the CAI program for the first time after the ad-
ministration of the pretest. The questionnai;e was used five months

later to obtain posttédst-data from,these'same\@tudents.

-Stepwise multiple regression techniques were then used to analyze
some effects of'CAI on student perceptioh‘qf teacher authority; that is, -
theoretical relationships among endogenous (dependent) variables concern—
ing. teacher power and authority, and exogenous ‘(independent) variables, .
including CAI experience and other educationally relevant background in-
formation, were incorporated in a mathematical model of . change expressed
as a system.of linear equations. '
~ The results of-the regression analyses indicate that if CAI gets
normative support from school officials who authorize its exercise of
power as a monitor of students' task-specific behavior, and if teachers
do not have control over that technological resource, students are likely
to' form authority relationships for goal attainment with the computer
that are comparablz to those usuzlly formed with their regular authority

“_Mfigpré,”the teacher. A major effect of such involvement in CAI is that

it reduces student dependence on the teacher's task-specific resources;
that is, it brings about a reduction, in student perception of the teach-
er's task-specific power, which is a critical basis for task-specific
' o ' AN
“xi
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,éd’thority. By undermining .this aspect of the t;/eache_'l',,'--_s:i-author—'it-y,..-CAI. ' e .
‘vhas certdin unanticipated and undesirable consequenées, particularly
. 1 " for first-year CAI students' relationships with the teacher.. -Compared- -

e ‘ to these initial (first-year) effects; however,- the lé'n'g'e_;: range effects
, ' ". of the CAI program (for second--and third-year CAIL students) more favor-

L .  ably reflect some of the program's anticipated functions.
--J . - . .. W . : . ’
t
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- I. THEbRETICAL AND CONCEPTUAL CONTEXT

~—— -

A. The Problem.

This is orie of a.séries of studieé invéégigéting the no;intellective[
perhqps ﬂnintgntional, consequences of“computer-assisted instructish (CAI) ‘ Kﬁ
upon students' éttitude;-and orientéﬁioné tqwgrd.thé organiiational system
of Fhe schéol.1 Whilé mqﬁitorinb studenfs',atéitudeé and e;pectationé
about the sys;em'is 1e§s deliberately incorpofated in educational objec-

B AN
tives, such outcomes are of increasing importance as the total potential

socializing power of the school increases in the society. These outcomes
include the students' acquisition of attitudes and expectations about the
school as an in;titution; evaluations of the interrelationships among

organizational participants and components; reactions to school norms;
. . . i , .

~

acqeptance/of the school's goals and modes Qf goal-directed behavior; ,:\\
Co : ' : . . . ~
and formation of attitudes and feelings concerninv one's sélf and one's \\
role as a student, including the need to attend‘ff/ggterial assigned by : \\\g
- N \

the teacher and to perform ér complete assigned tasks. This implies \\\\\
that a major instructional.chponent; whether human or nonhuman, when 7 .

. » i :
introduced into a school system, modifies the instructional context of

the school and acquires the ﬁdtential to affegﬁ,.in both planhéd and

unintended ways, students' patterns of interaction within that system

and beyond.

-

1The followiﬁg studies have been distributed by the Center thus far. “/ -

-R. D. Hess et al., The computer as a socializing agent: Some socioaffec-

tive outcomes of CAI, Technical Report 13. R. Miller & R. D. Hess, The

effect upon students' motivation of fit between student ability and the

level of difficulty of CAI programs, R&D Memorandum 84. I. D. Smith &

R. D.. Hess, The effects of computer-~assisted instruction on student ‘self-

concept, locus of control, and level of aspiration, R&D Memorandum 89.

14




B....The -Pilot -Study .-wmremm- o o .
. ) . >

in a recent study,z the author applied a sociological theory of

’

authorlty to 1nvest19ate some :unintended consequences of computer ass1sted-

1nstructlon (CAI) on students attitudes and or1entatxons toward the

organizational system of the school. Results suggest that where CAI has .,

been authorized by school officials._ to exercise task-specific authority
T _ : . ' N N Co. ' .

. ‘ B ' - rights or functions traditionally held only by.the teacher,,tﬂe computer Y

mey.come to be regarded as a component of the school's authority

structure and thereby modify students' perception of teacher authority.

" -The Comguter as Part of the School's Authority Structure.

Theoretically, ‘the social context of the—school is organizationel :

in the sense that it is a system in which differential power or resource

capaclty is assocxated w1th the occupants of vnrxous pos1tlons. As in

other organlzatxons, leg1t1matxon of the power systems of the school

- i rests on the 1d€a of authorlty; that is, in attempting to accomplish

-
-

objectives, the occupants of various organizational positions rely on T e

* . . - . -

L

normative consent rather than force. Thus, a student 's 1nt¢raction‘w1th
CAI, 11ke.hxs rnteractxon w1th a teacher, can be viewed as resting on
(%) a set of power-dependence re;ationships in which CAI may utilize its
resource capacity to ettempt to controi the student's bchauior toward ’
goaivattainment';%d (2) a set ofvnorms or rules reéulatiug’both the .
’cohtrol attempts of CAI end the student's'responses to them.

. e The view of roie telationships within the school system as'resting‘
‘ on a differential distribution of resource capacity among the par-

ticipants (or occupants of organizational positions) follows from -

2The pilot study was performed as part of an investigation reported
in Hess et al., 1970. ' . = .

o
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Emerson's (1962) pbstulate that (1) power ‘is the characteristic of a

LY
.

relationship rather than a person and (2) in a-poWer-dependence rela-
tionship the power of A is proportional to thedektent to which A can
mediate between B and E's‘goals'and,inversely proportional to the extent

that alternative powerﬁdependence relations are{available to B for goal

_“/ L attainment. Following this conceptualization one may explore'the pos-

L s1b111ty that the experience of : 1nteract1ng with CAI may generate a
power-dependence relatlonshlp between the student and the computer which
may functlon as an alternat1ve to the teacher-student power-dependence
relatlonshlp and thereby modi fy the student s perceptlon of the tradi-

; ‘ tlonal authorJty structure of the school.

—— Thus, concern for the examlnatlon of the soc1allzlng effects of

///fCAI, both planned.and unplanned derlves from the idea that 1n a school .
T where CAI is. authorlzed by school offlclalsbto e;erclse certain functlons
2 tradltlonally held only" by the teacher, the computer may .come -to be re-r
gardéd as an authority figure. Thus, it may give rise to feelings,
attltudes and expectatlons.whlch are comparable to those usually held
taward the teacher and, thereby, modify students' perception of the

authorlty strurture of the school part1cularly their view of teacher

-authority. . IR - P : \

The Design of the Pilot Study.

.. The'sample.' The research'group for'the-pilot study came from a

-
.

Junlor hlgh school in the San Franclsco Bay area, where students were’

selected for CAl bymthe Vice Pr1nc1pal upon the recommendatlon of the1r

math teachers. Although the Non-CAI students in each instance were_

generally performlng at a somewhat better level in math than tne1r CaI
! : . '

- classmates, ‘'some were also in need of rcmedlal 1nstructlon in math

thus, the entire group should be~regarded‘as a;selected population.

e et e ot 4 e 3 iy - e i v o o .
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Th2 treatment. The CAI program used in this school as a remedial
‘course in basic arithmetic opcratidns utilized a block design; that is,
blocks or sets of lessons are given to the student on the basis of weekly

tests adﬁinistered via computer. After each exercise is performed, the
- ‘\ . . .

S

?solutien is instantly evaluated by the computer and, if correct, a new o
exercise trom‘the_problem set is'presented. If the solutibn is not

' correct,. the words, "No, try again" are typed out by the teletyge. If
the solution is not given within a.certain time 1imit, the words "Try
vagain" ageirepeated. The'students are te attempt_as'many'problems as ; “ ;

. | \
they can in each (approximately 10 minute) session. At the end of the .

el [

lesson the percentage'of correct responses completed within the allotted 2 \\

 time is typed out by the teletype at the botfom of the page. A sanple T
: : . / . co e

of the program'ean be'found in Appendix 2.//
- : |

-—-——— -The <ifiStFfument. The basic instrument used in the pilot study of : ' g

the outcomes of CAI was a questionnaire based on-a number of theoretical
and conceptual considerations as well as preliminary interviews and,,

observation of students taking CAI. .The questionnaire included parallel i
i o : o
items using a variety of scaling techniques. These items were devised
. [ . :

T . to investigate the students' evaluative perception of the teacher com-
pared to the computer along properties involved in two major functions:

information dissemination and monitoring of tﬁe perférﬁpnce of tasks

. \
' e
'involved in the process .of acquisition -of the information available.

The desian. In the pilot study the questionnaire (see Appendix 1)

was administered in June 1969 to-189 Junidr high school students (50 of
whom had taken CAI for/at'least one and up to two years) using a post

hoc design, with no control over the allocation of subJects to the ~
N
treatment (CAI) and the control (Non-CAI) groups. The struéture of.
l' * B \\ '

this design was developed to permit comparisons of attitudes toward the




-

~

r

\CAI program with classmates who had not been 1nv01ved 1n the program.
\

This design permltted analysis of data relevant to (1) determining the
.oarameters of thc images students hold toward the_computer.relative to
the'teacher. (2) testing a set of hypotheses concerning meesufes'of'
organizational power, incompatihility{'instability, ahé preference as
applled to- the teacher and the computer, and (3) suggestlng possible
effects of part1c1pat10n in the CAI program, partlcularly on students'
v1ews of their teacher.

b

The Computer as an Authority Figure.

The data obtained from the students were grouped and examined by -
the author following specific ‘theoretical frameworks developed to study

the fuhctionihg of_formal_orgahizations (Emerson, 1962; Dornbusch and

. Scott, in‘presso in order to explore the possibility that experience

with CAI may ‘generate a power-dependence exchange between the student

and the computer which could function concurrently with the teacher-
student relatlonshlp, this might modlfy the students perceptlon of

" the authorlty structure of the school partlcularly their view of
L )

teacher authority.

Comparisons between computer and teacher as components of the

school ‘authority structure. Accoraing to organizational sociologists
Dornbusch and Scott (in.press), the process which most saliently in-

volves power-dependence re1atiohships~émong organizational participants

™as well ‘as attempts to achieve control(bJer member activities toward

goal attainment Xs the process_of.moniéoring,task performance. It is

in the components of this process (i.e., in alloceting tasks, settiné

criteria for evaluation, sampling or supervising task execution,\and
. . \ . \

'

\
appraising task performance); that is reflected the style in which

18
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teacher and the computer of students who had obtalnod experlencc in the
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participants interact (i.e., cxercise authority rights and/or respond \\\\

-

’

to the exercise of such rights by other organiéational participants).

"An authority right that is regularly exercised by .one participant over

A

another is termed an authority link between the two. The sum of all

~

authority links connecting two participants constitutes, by definition, .
) L . _ _

an authority relationship between the two. The constellation of all

’

N ’ 4 . '
authority relations of ‘a participant, both witn others over whom he : B c

*

. ; _
exercises rights and with those who exercise rights over him with respect

to a given task constitutes his authority system for that task.” ,/

v

(Scott, et al. 1967)

/ In some organizational settlngs authority links concernlng a given

task are distributed among a number of part1c1pant5, that 1s, authorlty

’ \
_rlgnts may be exerclsed over a given individual by a variety of persons,
each of whom may hold one or more of these rights. In mapping the
: . s
/
authority systems of school students, only rights exercised ovér them

Jwere relevant, since students are, at least fernally, the lowest status
participants in the organization of the school:. A ' » -
Emphas1s was thus glven to pupil-teacher authorlty relatlons
Sane, tradltlonally speaklng, in the process 6f menltorlng task per-

- formance, the teacher ‘may be authorlzed to attempt'control.of student

—_—

'behaviqruin~terms of all task relevant authprity rights. It was
: } . AA ° \ .
ef;ected'that the computer would be perceived by the CAI students as
7 o

exercising these same task relevant authority rights BLt would not be

percelved by them as exerc151ng authority rlghts over nontask behaV1or,-

as would be expected on the part of the teacher.

" As expected, analysis of the data indicated that the teacher was

1
perceived by both CAI and Non-CAI students as exerczslng both task-

-~

i - specific and nontask- spec1f1c authorzty rlghts In addition, CAI




"students perceived the computer as ekcrcising only those task-specific
authority rights traditionally held by the teacher. These students also

‘appeared to see the computer as havxng greater task- ~-related power

i

;,(resource capacxty) and author1ty (1e91t1mate exercise of power) than
2 .- '
/ .
. ~ the teacher. That is, while the computer is perceived as highly power-
ful in the task area, the computer, unlike the teacher, is not per-
L A

ceived as utilizing its power in nontask areas for punishing, getting
\ ' /
' T . . . T
' impatient, and correctxng behavior.s This suggests that while this may
/_
limit the range of behavxor over Ahich the computer may exercxse 1ts

power, that within this specxallzed task domain, the computer's exercise.

of power achxeues greater leg tlmacy (i.e., authorxty) than the teacher‘s.
. That is, the computer S attempts to monitor student behavior, like the

teacher's, are authorxzed'(x.e;, obtain normative support emong.those

-

superordinate to the power wielder) but have, in addition, definite

boundaries and, therefére, achieve greater student endorsement (normative

-stport among those subordlnate to the power wxelder)

“

Implications/of the comparxsons betWeen computer and teacher some

soclologxcal eldéoratlons. One of the 1mp11catxons of this type of -

analysis is thgt'it begins to differentiate the relative areas of -human v
and nonhuman authority in the classroom. This aistinction-between the-
things that are human and those that cen'be:implemented by.nonhuman
teacher? is of greet importance for a thqoreticel analysis of the teachiné
-Oles /and for teacher training programslfor_teachers workiné with
educétional technology. 'In eoditiom.-it will -be noted that compared to
théir Non-CAI peers, CAI students may haue a_more complex web of !

authority relations inuolviné them in task-related activities for which "™

~
.

the computer provides a.concurrent authorxty system (or alternatxve set

of authorxty relations) for goal attainment. 'Involvement in such )

/ i

Wy
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situations conccivably gives rise te ccmparison and differentiation
among authcrity right holders in‘terms;of tcrmal_and infornal charac-
teristics?and activities. Thus, perception c}.dlscrepancies between
the two authority‘systems involving teacher anézcomputer‘(e.g.: gls;“l . b
crepancies in-terms‘of task-specific-pcwer or'reSource.capacity)-may

\

generate d1fferent1at10ns between the two in terms of prcference.
[ .

Scott and his colleagues (1967) theorize that, in organizational
B ' settlngs, the part1c1pants authorrty systems may.become.unstable, i.e.,
isubJect to’ internal pressure for change, when they receive evaluatlons
which are unsatlsfactory to them. Assumlng that d1ssat15fact10n with
evaluatlons received 1mp11es that a participant sets for himself a level
.of acceptable performance evaluatlons, Scott et al. use the term

1ncomggt1ble to indicate unacceptable evaluations. 1In this tcrminology,

.1ncompat1ble author1ty yystems (i.e., authority relat10nsh1ps perceived

5 to y1eld unacceptable evaluatlons) are unstable (i.e., subject to internal

‘

pressure for change)

Theoretical prbpositions. To 1nvest1gate the appllcablllty of

these theoretical notlons to the functlon of educational 1nst1tut10ns,

\
data from the pilot study by Hess et al., 1970 were used by the author

to establlsh empirical support for the follow1ng propositions: . . ”

1. The lower an author1ty s task-related power

. (resource capacity), the greater the. incompatibility
exper1enced in that authority system,

2. An incompatible author1ty system is likely to be
unstable.

3. An incompatible authorlty system is unllkely to be
preferred

'

4. An unstable author1ty system is unllkely to be
' preferred.




5.. An authority system in which the authority's task- ' o -
related power (resource capacity) is low, is unlikely '
to be preferred.

6. The lower an authority s task-related power (resource
R ) ' capacity), the greater the instability in that

authority system. .

To examine the applicability of the theoretical propositions,
data from the Non-CAI group were.used only for the teacher authority

‘system,'since these students did not have experience.of actual inter~
action with the computer. bata from the CAI group were used to examine

. S : , _ Y L :
. : ' the propositions for the computer authority system. In order to look

- for- systematic differences in perception of the teacher authozity

’ system as a result of experience in éAT data from the CAI group on :
items inquiring about the teacher were also used to examine the
propositions, comparing the CAI students' perceptions of theuteacher

authority system with those held by their Non-CAI~peers._ '; \

: Results and interpretations of the data analysis. Follow1ng the }

. propos1tions stated' above it was expected that for each authority i

system, i.e., the teacher s and the computer's,Athe greater the power } y

e

Or resource capgpity attributed to the figure, the less the likelihood

e

that theISYStem uould generate experiences of incompatibility.and
instability and the. greater théglikelihood'of preference for that
system. For example, with respect to the teacher_authority system,
the measureslof power were expected to be associated negatively with
the measures of"inCompatibility and instability'and'positively with
the measure of preference. It was algo‘expected that:the.measure of *
.1ncompatibility would be associated pos1tively with the. measures of
1nstability and negatively- w1th the measure of preference. and that

~ the measure of instability would be negatively associated with the.'

o \
A . .

R St ¢
|




measure of preference} The same pattern of re1at10nsh1ps was expected
among the measures app1y1ng to the computer. author1ty system.
The findings indicated that while thefe is a strong tendency for

the derived propositions to hold among the teacher items for Non-CAI

students and among the computer items for CAI students, this ‘tendency.

was considerably reduced with respect to teacher jtems for CAI students.

This was‘particularly true for the relationsnips among” the measures

- : 4 : - L

concerning CAI students"perceptien pf the teacher's power. b

It‘was also shown that CAI students, compared to their mon-CAI 2
peers, were significantly less inclined'to attribute to the teacher
. charismatic qua11t1es and'reported significantly 1ess satlsfactlon W1th"
having math problems allocated and evaluated by the teacher..

These data suggested that"- CAI students may become less dependent

than their Non-CAI peers on the teacher s resources for goal ach1eve-“
N ‘™ .__'-
ment. This f1nd1ng was 1nterpreted to be congruent with Emerson s »

(1962) postulate that in a power-dependence relationship A's power'j: _

N
.

over gﬂ&s inversely proportional to the-extent to which alternative j”}
! ' ' ’ : ' N,

(concurrent) power-dependence'relatiqns are, available tolg.for goal-ﬁji"\ .
attainment. That is, given the:goal of 1earn£ng‘mathematdcs andftnefr*f
specific tasks,involved in this goall(i;e., solving math problems).'it'

is concelvable that for CAI students, task-spec1f1c author1ty relatlons

o .
w1th the computer may function concurrently to the1r relations w1th

the teacher in termsvof both level and legitimacy of power, a critical

basis for task-specifie authority;'

“:, ' Thus, experience with concurrent authority relations (i.e., with

" both teacher and computer) , may enhance a more realistic appraisal of 2

both authority systems and thereby facilitate CAI students' chances

-

for goal attainment. Of course, these data may have indicated only

< '
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that CAI‘students, compared to their Non-CA_I 'peer‘s, had less favorable .
attitudes toward their teachers before they ‘obtained experiences of CAI.
N\ .. To clarify questions related to this problem further analyses have been
\' ' : ' ST S L g '
' ‘-\ - made in this.study using data obtained from students before and after
\ ' Lo ! ) ! . | v ' ..
R their involvement in CAI.
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II. DESIGN OF THE STUDY ",/ g L4 : L i
I : | ,_ | e TR
A. The Sample. . . o _ R B \:~\\

~ . 1 » ' ’ T ) ‘ ’ . t i ‘ ) .
The research group for the study came from a junior high school in
; ! i ' \ ' N . - :
' . . . \ - & . < - oL . . ..

the San Francisco Bay Area*(the same one used in the pilot study during o IR

the preVious academic year), where students were selected for CAI by thel

VicegPrincipal upon the recommendation of their math teachers. The !

'4’*" ]
criteria used in this se1ection process were (1) achievement levél in
math ‘as Judged by the math teachers and (2) standard test scores.
Although the Non-CAI students in each instance were generally performing

&

at a somewhat better level in math'than their CAI c1assmates, some were

i " o

a1so in need of remedial instruction in math thus, the entire group
should be regarded as a se1ected population. Demographic data were

.a‘

obtained from school files for each student who had £illed out a
questionnaire. These data included each student's sex, age, grade,
math achievement levei, inteliigence test scores, socio-economic back< N

ground, and ethnicity. Tables 1 and 2 show the characteristics of the \

students on these demographic items.

/

B. The Treatment. - - . ' ' " RN

The first halﬁ;gg the five months of the treatment consisted of a

CAI remedial program of basic- arithmefic operations, utilizing blocks

. or sets of 1essons (the same as described in the pilot study section

o concerning.treatment). The last half of the treatment employed the

same printed format Via the, te1etype (a sample is found in Appendix 2) o

Y

but incorporated a strand-type rather than a block- type presentation of




TABLE I

Characteristics of the Research Group

Sex Male Female ‘ Totals-

N 86 64 , - 150
\ ’ s 57 43 100
, Age - Below 13.7 13.7-14.6 14.7 & Above

z

R ) o . 51 60 - 38 . ' 149+
L ) S Y 34 40 26 - : e 100

Grade 7th 8th 9th

oo Co N 47 52 51 . 150
I o . % 31 35 34 100
* f' . Level of " Low Intermediate
Perfor- .
+ mance in N - 43 102 _ ' . 145%»
‘ Math % 30 ¢ 70 : 100
SES Unskilled Semiskilled _
. o N 102 Y . - 149+
‘ Cs 68 32 : 100 )
' Ethnicity Mex.-Amer. Oriental Black iAnglo-Amer. Other
N 122 3 7 15 3 150
+ o8l 2 5 10 - 2 100
10 Below 80 80-89 90-99 100 & above
. ﬁ” . .
N 37 43 37 11 127%%%
| . 29 33 29 - 9 100 ,
: . : . L : T
- 7 ] | ) : . ;
"CAI vVs. ' CAT Non-CAI : ’
Non-CAI ) .
‘ : N 58 - 92 » 180

% 39 . el . , . 100

*School.files contained information for only 149  (out of 150) students.’
**Math level of 145 (out of 150) students was rated by math teachers.
***School files included I.Q. scores for 'only 127 (out of 150) students.

. “
. \

R X

) ) . '
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TABLE 2
! Characteristics-of CAI and Non-CAI Groups ///’\
CAL Group Non-CAI Group
Sex °~ - ... Male Female Totals Male Female Totals
. d
"N 30 28 58 N 56 36 © 92
3 52 48 100 % 61 . 39 100
Grade 7th . 8th  9th ~ 7th 8th  9th
N, : N 20 16 22 58 N 27 36 29 - 92
ot T 34 28 38 100 % 29 39 32 100
Level of Low Intermediate Low Intermediate
Math Per=" : : _
formance "N 24 34 - 58 N 19 68 ' 87+*
T 41 59 100 % 22 78 s 100
10 Below 90 90 & above Below 90 90 & above
, - / . : :
N . .. - . - N
N 39 120 S51** N 40 36 . 76 %%

$ 76 N 24 100 '3 53 47 100

*Math level of 87 (out -of 92) Non-CAI students was rated by teachers,
**School files included I.Q. scores for 51 (out of 58) students and
© 76 (out of 92) Non-CAI students. '
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problems. That is, rather than being presented blocks of problems each
week predétermined on the baSis of a yeekly éxmn, the gelection and
presentation of each new problem is based upon the performance of the

one just preceeding it. Also, the range over which the program can
select problems'is.less limited with strands than it is with the
relatively more finite block system. Thus, the strand-type.présentation
of matefial provided for eveﬁ greater flexibility and individualiéation
qf prograﬁming than did the block style.

This‘;hift towards greater flexibility and individualization of
o

B

programming has importaﬁt theoretical as well as. methodological
implications, Theoretically, students finding even greater degrees of
flexibility and individualization with the strénds-type prograﬁ, may see

it as less "remedial” in scope, thereby reducing their depéndency on
. -t : oL o - ’
teacher resources, particularly in task-specific areas. Methoddlogically,

it becomes necessary to sepérate the effeg;suof'blbcks from stands, .

thus, the number of block and-strand lessons completed by each CAl

- u

student was compiled in order to measure some important differences in

A}

the effects of these two types of treatment. The effects of the strands-
type presentation is of particular concern, however, since this inno-
vation has been incorporated by all of the schools currently using'CAI

math programs via the Stanford University based system.

.

C. The Design.

Overview.

a

The results of the pilot study analysis indicated significant
differences between CAI and Non-CAI students' views of the teacher along

several authority-related dimensions. -For example, CAI'students, compared
’ i ¢

to their Non=-CAI cléssmates, were siénificantly less inclined to attri-

s

.bute to the teacher‘charismatis,QUalities and reporteﬁ-significantly

s N
Vd r

e "
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less satisfactioﬁ'with‘ﬂaviugmmgth_pgoblems allocated ard evaluated b§

the teacher. Of course, ghe post hoc design of the pilot.study did not
permig analysis which (1) could rule out the possibility that CAI stu- .-
dents, compared to their Non-CAI peers, had less favorable atE}tudég
toward their teachers before thev obtained experiensg,wftﬁ“éAI; ahd (2)

B J
would examine the degree and direction of qhangé in attitudes toward th

- .

teacher and the computer'result@gg/fiam a period of exposure to CAI, N ¢
To permit analysis-of data which would provide answers to these

questions/;aiséa by the pilot study, the investigation employed a pre-

-
-

,;esfiéosttest design. The questionnaire (the same one used in the pilot
study) was administered to several math class groups (150 students) in
- Deceinber 1969 and May 1970. Of the 58 CAI students, 34 started the CAI

program for the first time in January 1970 and, thus,. probided before

——

and after treatment (CAI) data. Again.there was'no conErol over the
allocation of subjects to the treatment (CAI) and control (Non-CAI)

- 9groups; however, in this case, there waé the possibility of controlling
for pret;gatmgnt differences betweéh the twd groups. Wwhile the study
did not utilize all of the 155 items, the entire questionnaire is

. included in Appendix 1. "“‘““’7”'—;7»>

The study design revolves around two related foci: (a) the com-

buter as an authority figure and (b) some effects of CAI on student

’
Y

' pefception of teachér authority. The first problem involves deter-
mining the extent to which students involved in CAI come to:regard the
computer as exe}cising-certain authority';lghts or functions overjthem
traditionally heid only by the teacher, wﬁile the second and relgted
problem deals with some of the wa}s in which inéalvement in caAI (i.e.,
being subject to the computer's exercise of authority) affects student's

‘perception of their regular authority figure, the teacher,

29
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- ' Computer as Authority Pigure.

The first part of the investigation consisted of a replicatiﬁn of
-thg pilot study using éosftest data obtained in May 1970 from -CAI stu-
dents (with at least five monéhs and ap to three school years of CAI
experience). First the data weré analyzed to test the expectation thag,
given the specific task of learning to do matﬂ problems, CAI students
{ wouldz;oqg_to regard the computer as exercising. task-specific autﬁority

rights to a degree similar to that of their regular authority figure,

the teacher, thus providing CAI students with concurrent (or an alter-

native set of) authority relations, for goal attainment. Again using
posttest data, a set of sociological propositions involving measures of

organizational power, incompatibility, instability and preference was

tested for CAI and Non-CAI students in regard to the computer; these
major relationships were expected to hold for both computer and’ teacher.

Some Effects of CAI on Teacher Authority.

-
.

After some theoretical and methodological_reformulations.were made
; ,
to incorporate several additional sociologicél variables regarding
teacher authority into a mathematical model or system, the study
turned to investigate some effects of CAI on. student percept%Sn of
teacher authority. In particular, after-treatment (i.e., po;ttest,
May 1970) means of CAI students were compared with thgse of their Non-
.CAI peefs, with before-treatment differences hav?ng been held constant
statistically uéing analysis‘of multiple -covariance and partial cor-
relation techniques. A major exéectation, forfexample, was that post-
test (after treatment) task-specific teacher "power would be low~r for
' CAI than for Non-CAI students; holding constant their pretest (beéore

treatment) attitudes.

¥, 0
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In addition, explorations were made regarding some- effects of
CAI con a mathematical model or system of equatiéns, uéihg stepwise L
ﬁultigle regressioR techniques. The dependent variables of garticular
concern were those which comprise the gndagenoué system of the model
(i.e., task-specific and nontastSpeciﬁic power, goal attainment,
" criteria inconsistency, monitoring frequency, incompatibility, in- "
stability, éreference, and general evaluation, as applied to the
teacher, and textbook evaluation). The main independent variable, or ‘.“ ”
treatment,.iS‘experience of CAI. Length and type of CAI experience were

also considered in the analysis.
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III. RESULTS: THE COMPUTER.AS AN AUTHORITY FIGURE
In the theoretical and conceptual discussion of the pilot study
section,fit was argued that an important dimensioﬁ of the computer's
T potential to‘influenée lies in the'égct that it is an effec¢tive instru-
ment for monitoring student behavior. As a component of the authority
) structure of the school organization, the coﬁputer'; mon{toring_of
) ' students' goal-oriented behavior, like that of_;he teacher, is subject
to a system oflnorms or.beliefs held by organigational participants.
Follewing sociological theories developed to study the functioning of

formal organizations (Emerson, 1962; Scott-et al., 1967; Dornbusch &

Scott, in press), this section explores the idea that experience with

CAI may generate a powe}-dependence exchange between the student and the
computer which could fﬁnction concur;eﬁtly with the teacher-student
relationship; tﬁis might modify the ;tudents' perception of the authority
structure of the school, particularly their view of the teacher.

A. Computer and Teacher as Cqmponents'of the School Authority Structure.

/ Organizational sociologists (Scott et al., 1957; Dornbusch & Scott,
in press) have identified several dimensions and sources of normative
regulation (legitimation) of the exercise of power (resource capacity)

1‘bybparticI§aﬁEs invgrganizations. They pay particular attention to (a)

the degree to which subordinates.acknowledge the existence of a normative
— i  ‘;faer‘(véiidiEx 5"(55- théwdegreé to which the subordinates approve of
this order (propriety); (c); those superiors in the system whose rules

or beliefs support the exercise of power (authorization); and (d) those

subordinates subject to, and whose beliefs support, the exercise of

[ '
“
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power (endorsement). Scott and his colleagues argue that in formal power-

dependence relations within an organization, task performance.is the

\ AN

attainment. The four components of this process (allocating a task,
setting criteria for evaluation, sampling, and appraising task per-
formance) can be regarded as authority rights .or functions that the
power wielder may be seen as authorized (and endorsed) to assume.

With respect to CAI, this study makes the basic assumption that
CAI's introduction and adoption in a school implies that there is a set
of norms on the basis of which school offiéials extend authority to the
computer (as wéll as to tge teacher) to exercise certain authority

rights in attempting to control students' behavior toward goal attain-

.ment. Focusing on the attitudes and beliefs of the subordinates, items

were devised (a) to establish whether students perceive.the computer

as having certain functions or rights to exercise power over them (the
validity with which they perceive thé computer exercising such rights;
and (b) to obtain their estimates of the normat;Ve support (legitimacy)
of these functions or rights in terms of authorization (whether they
perceive them as supported by higher school authorities), endorsement

.

(whether they perceive them as supported by other students), and

propriety (whether they themselves support these functions).

Authority rights,
J

In this section.of the 'study the central question is whether
students perceived the computer and the teacher as exercising'authority
rights or functions ovef them. Students see the computer as exercising
its power over them in task-specific areas in a general pattern similar
to that of the traditional authority figuré; the teacher. Items designed

to explore the students' views on this point are presented in Table 3.

38 0~
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TABLE 3

(CAI Group)?d -

. Posttest Correlations Among Task-Specific and
Nontask-Specific Authority Rights for Teacher

E)

Task-Specific Authority PRights
Item: The math teacher...

1. Chooses which math 1.00
problems to give you. SN
2. Checks your math

.16 .1.00
problems. ‘

3. Helps you learn to do .25%% [ G57%%] 00

math problems.

4. Helps you get better .08 < 30%*

math grades.

5. Shows you how well or .20* 15
how poorly you are
doing in math.

6. Shows interest in the .18 .20%

math work you do.

Nontask-Specific Authérity Rights

Item: The math teacher...

7. Punishes you when you .21* -.04
do something wrong.

8. Gets impatient with .28%*-,02

you.

9. Corrects your behavior. .11 .12

.43%%*) 00 =

.27%* 08 1.00

L50%**%  39%xx_17 1,00

.10 .05 .01 .18 1.00

..

=09 =,19 -,0]1 -,33%* 37%%*1_ 00

.25* «34**~,03 .09 .25* © .19 1.00

8The sign of r's reflect the direction of the scale. See questionnaire

(Appendix I).
Cow p < .05
* & p <.01
p < .,001

Rk RkR
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TABLE 4

Posttest Correlations Among Task-Specific and , )
Nontask-Specific Authority Rights for Computer

(CAI Group)?

1l 2 3 4 5 6 7 8 9
Task—Specific Authority Rights
Item: The computer...
1." Chooses which math . 1.00
problems to give you.
2. Checks your math - -.05 1.00
problems.
3. Helps you learn to .11 .07 1.00
do math problems. 4
\
4. Helps you get .34%*% 30% .\.:io*l.OO
better grades. A :
5. Shows how well or .45%*-.05 .16, .29* 1.00
how poorly you are N ,
, doing in math. \ !
6.! Shows interest in .38%** .03 .24 ,31* .33%1.00
the math work you . .
do. *
. : \\
Nontask~Specific Authority Rights T
Item: The computer... ) ..
5 ' ~ )
7. Punishes you when . «03 .01 .33* .13 .13 .21 1.00 e
you do something .
wrong.
8. Gets impatient -.17 .17 .20 .25 .07 .06 .18 1.00
with you. ’
9. Corrects your behavior.-.37_* -.14 .08 .01 -.02 -.08 .30* .64***1.00

3The sign of r's reflects the direction

(Appendix 1),
* = p«< .05
** = p«< .01
**k% = p < ,001

30

of the scale. See questionnaire




Justification for distinguishinéﬁtheoretically between tasﬁ}_Jﬂ e

oY

specific and nontask-specific rights or_ functions is indicated by item

intercorrelations found"ihﬂfébles 3 and 4. The proportion of signifiéant

.-

{;bsitive coefficients for task-specific items is greater than chance for

both teacher and computer. Task-specific and nontask-specific authority
rights items are generally uncorrelatedl If there is any #endéncy to-
ward associatioﬁ af all, it is thgt task-specific items aré som;what
moxe positively related to nontask-specific items for the teacher than
for the computer. These data, hS@ever, add some support for the dis-
tinction made bétween task-specific and nontask-specific authority.
rights.

It was expected that students interacting with CAI would report
. r -

that (a) the computer exercises task-specific authcrity rights over them

to a degree similar to that of the teacher, and (b) the teacher's
exercise of power more frequently includes nontask-specific authority
rights, since the computer's-exefcise ;% ?ower over students is not
1ike1f in nontask areas of concern. These expectations are supporteé by
comparisons between teacher and computer on authority rights items (see
Table 5). CAI students pergeiﬁe both teacher and ;ompﬁter as exercising
all six task-specific authority fights or functions. The computer is

perceived as exercising-task-specific authority rights as frequently

as .the teacher in every case but one.>

3SJ.nce the pilot study, there has been a significant reduction in
the expectatlon that “the computer helps you learn to do math problems."
This finding may represent students acquiring a more realistic view of
the computer as exercising the more limited, programmatic remedial
function intended in CAI. 1In addition, there is a significant increase
in.the degree to which students indicate "the teacher shows interest
in the math work you do." This finding may reflect generally m
interested teachers as a wesult of actual changes in personnel which
took place at the school just after the pilot study. Also in the pilot.
study, the computer, s1gn1f1cant1y more often than the teacher, was
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. : . TABLE S

Posttest C;imparisons Between Teacher and Computer on Authority Rights
’ ~ (Distributions and Means for CAI Group)

Percent Distributions
Items 1 2 3 Means t2 .

a. Task-specific functions Almost Some- Usually
Never times )
1. The...(T,C) chooses Teacher 2 21 77 2.75 .10 - N.S.

) N ; which math problems Computer 8 11 .. 82 2.74 ¢
' ' to give you. ' o /
2. fhe...(T,C) checks Teacher 4 14 82 . 2,79 -.50  N.S!
your math problems. Computer 5 7 89 2.84
. 3. The...(T,C) helps Teacher 4 28 68 2.65 3,71 - www
you learn to do Computer 32 34 34 2.02 '
math problems. )
4. The...(T,C) helps  Teacher 13 47 40 2.27 -1.07  N.s.
you get better Computer 8 42 50 2.42
math grades. »
5. fThe...(T,C) shows  Teacher 8 45 47 2.40  -.43 N.S.

you hov{_ well or Computer 9 37 54 2.46
how poorly you are :
doing in math

problems,
6. The...(T,C) shows  Teacher 4 35 61  2.57 .59  N.S.
interest in the Computer 10 33 57 2.47
math work you do. -
b. Nontask-specific rights L
1. tThe...(T,C) punishes’Teacher 38 48 13 1.75 3.43 *h
you when you do Computer 81 12\ 8 1.27
sometning wrong. ) A
: ! .
2. The...(T,C) gets - Teacher 28 49 . 23 1.94 1.09 N.S.
impatient with _Computer 61 9 . 30 1.70 .
yOu. M . .
3. The...(T,C) corrects Teacher 19 .. 36 45 2.26  5.24 LA b
" your behavior. . Computer 78 7 15 1.37
|

aTwo-tailed t. } - ' - , ’
p <.01 p
/  #x% = p < 001

k&




As' expected for nontask—specific authority rights or functions,
the com;f;nter, unlike the teacher, is not perceived as punishing, qettmg
lmpat}ént, and correcting behavior. While this may limit the range of -

5 '
beh_atl;ior over which_the computer exercises authority, in task-related

areas the computer, much like the teacher, has validity but may gain

greater general endorsement than the teacher. One implication of this

type of analysis is that it begins to differentiate the relative areas

of human and nonhuman authority in the classroom. This distinction
between the things that are human and those that can be implemented by

nonhuman teachers is of great importance for a theoretical anélysis of
teaching roles and for trai;xing programs for teachers workf‘x}g with
: \
!
educational technology. . " I

Modes of Assigning Tasks.

.b:nother majoi: qﬁestion investig‘ate'd in this section dealt with the
students' views about the ;cays math assignments a__'re handled by the
teacher.l' as comparea with the computer. The. items'I ihclu’ded were inte‘nded
to inquire about (a) the styles of assigning or allocating tasksq; (b)

authority figure pred‘i'ctability: (c) the responsiveness of CAI and the

teacher to students' attempts to change these assignments (efficacy);

perceived®as showing students "how well or- how.poorly" they were .doing
in math; however, Table 5 indicates no differences on this item. This
.finding probably reflects both of the changes outlined above, i.e., a
‘more realistic view of the computer's functions and a general increase
in interest on the.part of teachers. Further analysis of these and
other changes and their lmpllcatlons for the study will be presented
‘later (see Chapter 4).

4The flrst and third items can be thought of as tapping task- .
specific power, since the ways in which an authority figure assigns
tasks may form important bases for student dependence upon that
authority figure to attain goals; the second item serves as a check

comparing the level of difficulty of teacher versus computer allocated
tasks.




TABLE 6

§

Posttest Comparisons Between Teacher and Computer
. on Task Allocation Items—____
(Distributions and Means for CAI Group)

o ' ‘ Percent Distributions

Items . 1 2 3 4 Means  t@
) Never Some- Usually Always
Modes of Assigning Tasks times ’
) . _ 1.% How often does the... Teacher 6 51 21 21 2.57 1.40
_ o (T,C) give you. Computer 15 54 20 - 12 2.29
N enough time to ‘

answer. a question?

2. " How often does ‘the . Teacher 8 76 8 8  2.16 .86
..+ (T,C) give you Computer 16 67 16 2 2.04-
math problems which : ,
are too hard?

3. When a...(T,C) gives Teacher 2 71 22 4 2.29 -2.36* .
you math problems to Computer 0 44 49 7 2,62
do, how often do you .
understand what you
are suppose to do?
‘Muthority Predictability '
1, . How often do you know Teacher 18 73 9 0] 1.91 4.00%**
‘ .~ .what a...(T,C) is go- Computer 68 30 "~ 3 0] 1.35
: ' ing to do next. . .
Student Efficacy
1. ‘If you wanted to Teacher 37 51 - 2 10 1.85,. .17
" change something ., Computer 59 19 . 3 19 1.81
in a...(T,C) lesson, _ : \ - :
do you think you .
could change it? ) :
_ " No, not Yéds, Yes, Yes,
Satisfaction : - at all some much very much
1. Are you happy with  Teacher 17 60 - 15 8  2.15 .71

having the...(T,C) ~Computer 26 51 15 .8 2.05
choose which math . ’

problems to giv
you? :

.

aTwo-tailed t.. . - o X C ‘
% =p<.05 o
k% = p < ,001 : - A




(d) the students' satisfaction with the task.allocation process (see

-

Table Gf, and (e) the students' views about the sources of control over
the assignment of tasks in the specific CAl program (see Table 7).

In general, CAl students have a favorable view of the computer S
1

way of assigning. tasks. They reported that the computer's task alloca-

tions. are more often intelligible than are assignments made by the e
teacher. There were no significant differences in student perception of : Y
~

teacher and computer concerning how often\enough time is given to perform

N .~

- an allocated task and how often allocated tasks are too difficult (see )
Table 6). This finding is interesting in ‘light of. the fact that the

computer program is intended as. remedial but.imposes ‘a-time limit on
, Ay .

'_every task. .
WhilefCAI students indicated that'they "sometimes"'know what a
. $
teacher is going "to- dd"ﬁ“xt they reported the computer to be even .less

s
g VRY _—
.., enn-

predictable, that is, a clear cut majority of the cAI group (68%) reported chﬂv

<

that they "never" know what the computer is going to do next (see Table ' '(
. I
!

) 6). . In addition, although the difference between means for teacher and

computer on the efficacy item were nonSignificant, the trend for the

‘ "

maj%rity in gach case: was similar.- There were, however, a few CAI stu-
dents who perceived that they could "always" change something in: a

computer!s lesson.5 These measures suggest that Cal students may
. \
experienCe a greater degree of dependence on the computer s than the \_

teacher's task-specific resources and authority, particularly with - \
} . . \
respect to modes of allocation. ' '

SThese students represent a significant increase over the number :
. found in this category for the.pilot study. This £finding may reflect o —
an actual change in format of the CAI program from a block- to a strand-
type presentation of tasks in which the student is provided greater
flexibility and- indiVidualization of tasks. Thus, the student may see
greater-oepportunity to "change something"” in the computer's lesson, and
'still be unable to predict exactly what that change will be.

. B

. 4g
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The data about student sense of cfficacy over computer-allocations

can be further clar1f1ed by the students vxews on - the sources of control

)

‘of task allocatlons in the specific CAI program they experienced (see

' natives may reflect a feeling that it is in

-~reported that it, 1s their own previous performance whlch determines the

Table 7). Th1rty-e1ght percent of the CAl students appeared to think

that the computer may determlne 1ts own allocatlons and 52% of them

content of the %ext computer allocation. 'However, since CAI performance

”

is evaluated via computer, affirmatlve responses to thesé two alter-

. ’é“éEudehéé' an per-
formance assevaluated by the machine that.lies an important source of
control over~task‘allocationsl. Thelpropogélons of affirmative,responses :
to.the remaining three alternatives (71% for "somebody at'Stanford "

57% for "the computer superVLsor," and 53% for "the math teacher“)
. Ao
suggest that the majorlty of these CAI/ ‘'students see ‘the sources of con-

/

. trol of comther task allocatlons as be1ng located not only outs1de of

(9

the math class but also outs1de of the school. ' If, as Trow (1966)

‘suggests, the status of the .teacher in relation to technology is

dependent on his ablllty to control that’ technology, then student aware-
ness of the teacher s lack of/influence over CAI represents a sh1ft in
student . perceptlon of the author1ty structure of the. school 6

There were no differences found in the degree to which students

@ereﬁsatisfied with task allocations from the teacher compared to the
b . . ‘ )
/ .

3

6Th1s change in perceptlon of the authority structure of the
school isg further. su ported by significant shifts from pretest to post-
test in students' sponses to both the "teacher" and "Stanford" control
items; that-is;, whlle "yes" responses increased from pretest (44%) to
posttest (71%) for the “"Stanford" item, they dropped from 81% to only
53% for "teacher" control :
o

P ad

a0




TABLE 7 ' !

Sources of Control of Computer Task Allocatxons for. Posttest
‘ (CAI Groups)

Item: o $"Yes"

Which one decides what math lessons
you get from the computer:

Response categories:

- The math teacher decides | ' 53l
éomebody at Stanfordadecides ;,' 71

- The score I got the day before decides  ° o . 52
The computer supervisor ‘decides - ‘\ ) 57
The computer decides B A . 38

\)
computer. The distribution of responses to this item indicates that the

‘mode is "yes, some" for both .teacher and computer.?

Setting Criteria for Evaluation.

whet criteria do the ccmputer and teacher use in evaluating per-

o et

formance in math?...Eive.criteria were presented and students were-askéqd’

to rate their importgncejffom'the point of view of the teacher and the
computer. The relevant items are quoted .in Table 8. Included into the
cluster of these items is the distinction between task- and nontask-

specific crxteria of evaluation., It was expected that students would
percexve—the teacher as more likely/than the computer to make evaluatxons
Q
of their task performance, at least in part, .on the basis of nontask-
i i

, 7In the pilot study, the dxstrxbutxons of response to thxs 1tem
indicated that while the mode was "yes, some" for the computer, it was
"no, not at all" for the teacher. Again this sxgnxfxcantdxncrease in
satisfaction thh teacher allocations from pilot study to posttest may

reflect a more resourceful image of teachers-resulting from math per-

‘sonnel changes made in the school Just after the pilot study.

42
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i

specific criteria such as coming in late, being absent or talking too

much. Unlike the computer's,vthe teacher's evaluations are not made for

every task pefformance and are, therefore, more likely to be inferences

based on either past performance indicators or nontask-specific criteria.

Support for this notion is indicated in Table §.

~

TABLE 8

Posttest Comparisons Betﬁeen Teacher and

Computer Criteria of Task Evaluation
(Distributiors and Means for CAI Group)

in late, being
absent, talking

too much.

_ Item: Percent Distribution "~ a
2 3 4 x t
What does the math (T,C)
care about on the math
problems you do?
Task-Specific'criteria Nd,not Yes, a Yes, Yes,
T at all 1little some much
l. How fast I do math Teacher 7 41 30 22 2,67
problems. Computer 20 24 20 37 2.74 -.32 - N.S.
2. If I get them Teacher 2 21 33 44 3.19
right. Computer 17 - - 17 31 35 2.85 2.00*
3. If I get them ‘Teacher 9 20 33 39 3.02
done. . Computer 18 9 32 41 2.95 .32 N.S.
4. Having a neat Teacher 16 31 33 20 2.58
paper. Computer 36 20 32 22 2,31 1.23 N.S.
Ngntask-specifiC“criteria
1. Other things, Teacher 10 15 27 49 3,15
such as coming Computer 54 19 11 16 4.85*%*%

4

aryo-tailed t.
=p< .05
#*% = p< .00L

*
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CAI‘students appeared to think that both te;cher and comput§£ base . \_/)
their evaluations of student performance on task-specific criteria of

"speed," "correétness,“ “éompleteness," and "neatness" (see Table 8)

However, while there. were no significant differences between teacher and

éomputer on the alternatives denoting concern for "speed," "completeness,"

'and "neatness," in these students' view, "correctness" is significantly

mére important for evaluations made by the teacher than by éhe computer,

and ."nontask-specific criteria" weigh significantly more in the

4
-,
e

teacher's than in the computer's evaluations. Thus, wbiié "nontask-
specific criteria" were thought to be among the T9St important for the
- - '

. . e ‘o . .
teacher (just as important as "correctness") , -hontask-specific criteria

.were least important for evaluations mgdé'by the computer.
Evaluation of Task Performance.

CAI students saw siggificant differencesnbethen teacher and com;
puter in ;he ways thgy'carry out the function of appraising task pgr-\\
férmance (see Table 9). - For example, ‘they believed that"the computer
evaluatesvtheirfégsk performaﬁcé more often than does the teacher.

~41:‘ur:t:hermor:e,‘ although they were aware that the teacher's evalﬁations had

" a greater influence on grades than did the computer's: evaluations, and

thus saw the eompuéer's evaluations as less important,8 they indicated

¢
{
\

8This ﬂ@nding is further suﬁported by the fact that while the
pilot study revealed no differences between teacher and computer
evaluations in terms of degree of importance, from the pilot study to
the posttest there was a significant decrease in the importance
attached to evaluations made by the computer.
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no differences in s:itisfaction with having, their performance in math
. evaluated by the computer as compared to having it evaluated by -the

'teacher.g

These findings, that teacher evaiuations were seen as having greater
influence on'grades and were therefore more important, are not surprising
in light of the fact‘that, in this-school, cvaluations of students' per-

. formance in CAI are not taken into consideration in the coﬁputation of

their math grades. on the other hand, finding that students receive

more frequent feedback on their math performance via computer and fiyding
no differences between teacher and computer evaluatiogs in terms of
degree of satisfaction may reflect the fact that the computer provides
/ &
immediate and factual information about the quality of the students'’
per formance. In'order.words, coﬁputer evaluations appear to be éatisfy-
. ing not so mqgh.for their contribution to external rewards (grades) buﬁ-

for the information they provide about students' level of mastery over

the tasks in question, which contributes to intrinsic satisfaction.

Consequences of Poor Task Performance.

by the teacher is more likely to evoke negative sanctions than is poor

performance on tasks assigned via computer (see Table 10)., Comparison

[0S

9In .the pilot study, CAI students reported significantly greater
satisfaction with having their performance evaluated by the computer
than by the teacher; however, from the pilot study to the posttest,
students' satjisfaction with having their work evaluated by the teacher
increased significantly while it decreased significantly with respect
to the computer, These findings appear to reflect the points discussed
, o earlier, i.e., a generally more favorable view of teachers resulting -

from personnel changes and a more realistic view -of the computer's
functions and limitations,

D{IC . 5

. Y
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\ TABLE 9

Posttest ComparisonsBetWeen Teacher and

Computer Evaluation of Task Performance
(CAI Group)

Percentage Distribution
Items: : 1 2:. 3...... 4 Mean

When you have done a Never Sometimées-Usually Always

math problem does Teacher ' 4 45 33 . 18 2.65
‘the ... (T,C) tell you : ’

if you are right or Computer .9 13 24 54 © 3.24
wrong. ) b ' '

No, not Yes, a Yes, very

_at all 1little much
‘Do you think that Teacher 10 43 : 33 2.70

- “the scorés you get

on math problems Computer 50 31 : ' 6 1.75
from the...(T,C) : :
‘change your math
grade.

Not A
L at all Little
How much do you Teacher 2 212
care about the
scores the...(T,C) Computer . 2 47
gives you on math |
problems you do.

No, not Yes, a
N at all ‘little
Are you happy with _ Teacher .20 41
the scores the... .~ : 1.76 N.S.
(T,C) gives you,oﬁ Computer 23 51
math problems. :
s

.
.

,aTwo—tailed t.
*** = p< ,001

of the percentages of "Yes" responses for teacher and computer'indicates

that CAI students believe thaﬁ‘“pgor grades," "teacher frowns," and the

obligation to "stay after school" are more likely to follow poor per-

formance on teacher-assigned than on computer-assigned tasks. Appar-
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ently, poor performance on computer-assigned tasks is less likely to
be subject to informal teacher sanctions such as subtle nonverbal cues
of disapproval, if for no other reason, because students work at the

\ N : teietype on their own.

] ' : TABLE 10" ' :

b : Sanctions Following Poor Performance on Teacher-Assigned and
\ A Computer-Assigned Tasks: Percentages of "Yes" Responses for Posttest
\ . ) - (CAI Group)

) ) % uYesn
- Item: What can happen to students who do a poor
job on math problems given by the...(T,C)? Teacher Computer

They get poor grades ) 80 ﬁ‘ 53
~ The teaéﬁer fra;és a:nthem o 46 . 2)
The teacher won;t like them ' 22 - 16
They have to sta? after school A 41 19

These findings are congruent with previbusly reported data which

- suggested that the teacher, unlike thg“ggmputer,fexercises authority

rights qur nontask-specific areas of behavior, uses nontask-specific
criterié for evaluation of task performance and has little control.over
. \ . e

the-allocation of computer tasks.

v Measures of Propriety, Authorization, and Endorsement.

While several of the qﬁestionnaire items measure the degree of

). B i’ S S J N »—.—---.‘___“_____\ .
: . . . =~
normative support for CAI, the items listed in Table 11 were included

as specific measures of propriety, teacher authorization, and student
endorsement of the computer's monitoring of student performance in math.
The data show that CAI students perceive their teachers and peers as

being significantly less enthusiastic than themselves in supporting the

o o RV
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~

computer's exercise of power. Thus, CAI students are committed to
having authority relations for goal attainment with the computer, even

in the face of strong and growing opposition to such relationships from

two important sources of normative re'gulation.10

. ‘ ' TABLE 11
, AV o

Propriety, Teacher Authorization and Endarsement of CAI2

) - - o (Posttest Distributions and Means for CAI Group) Y
. Percent
Items h Distributions
1 2 3 Means
= ' _ N Less’ Same Mcre
-\
. Y . : |
- 1. If you could choose, would 11 "54 36 - 2.25 | : |

, the computer score more, )
~ the same or less of your .
math problems?’ '

2. If your math teacher could 32 52 16 1.84
choose,; would the computer:
score more, the same, or
less of your math problems?

3. 1If your friends could choose, 43 39° 18 1.75
would the computer score more,
the same, or less of their
math problems?

Two-talled t's between Items 1 and 2 (2.45*), 2 and 3 (.45 N.S.), and
1 and 3 (2.94**),

p< .05 : )

p< .0l '

*

- *

_ 10No dxfferences among the means\on these items were found for the-

/ CAI group in the pilot study, i. e., substantial normative support was

' accorded to CAI from all three sources of legltlmatlon, however, from
; the pilot study to the posttest; CAI students centinued to consider the
o computer's exercise of power as appropriate but reported ‘a significant
/ reduction of normative support on the part of both teachers and peers.
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B. Computer and Teacher: Some Sociological Elaborations.

As we havg seen, the teac,‘h‘er. is perceived by CAI students ‘a_s
exercis—ingﬂ both tq’sk-specific and nontask-specific authority rights.
It has aléo beep. shown t.hat CAI students‘ perceive the coméuter as
- exercising task-specific rights or functions tréditionélly'held only by
"'the teacher.'_“These students also appear: tq‘s.ee both computer and
teacher as havir;g task-specific power{(respurce cavp'aci'ty) and authority
(legitimatvej exercise of power). Tﬁus . compared to their'Non-CAIsz'-’érs,
CAI students appear to'hgve a more complex web ;>f authority relations
invo;ving'them in task—rela_tea activities for which the computer pro-
vides; a concurrent authqrity sYétem {or set,‘of” a’ﬁthbrity relations) for
goal attainment. As érgued earlier, ,iﬁvolvement in such situations
conceivably gives rise to comparison é\n”d difrfe_;gn_g;__’i,_ati‘bn 5etween teacher
and computer in ter.ms’of preference. ’

In addition, Scott and his colleagues (1967) theorize that, in
organizational settings, the participants' authority.systemsil}\ay become
unstable I(i.e. , subject to internal pressure for chénge) when they

receive evaluations which are unsatisfactory to them. Thus, incom-

patible authority systems (i.e., authority relationships .perceived to

yield unacceptable evaluations) are unstable (i.e., subject to internal

pressure for change).

Operationalization.

Following Emerson's (1962) conception of po ler-;dependence relations,
power was defined in the following way: A has £wer over B to the e#tent
that B perceivt;; A to have the . resource cap_acitl to mediate between B
and B's goals. Power was defix.'i‘ed‘operationally in terms of the six

items quoted in Tables 12 tﬁrough 14; however,.b s%d upon Scott et. al.,

who suggest that assigning a task is assigning aispecific goal, a dis-




tinction was made between task-specific’ and néntas%;specific power.

I

Thus, for students be}ng assigned math problems,,&ask-specific.péwer was

opefationalized in terms of the first three items, whereas nontask-

specific power was measured by the remaining three.

1

TABLE 12

Posttest Intercorrelations Among Power Items? for Teacher
(Non-CAI Group)

]

Items

",

Task-specific power

1. A teacher could help
improve your math
grades in one month,’

How often does a .29%* 1,00
~teacher give“you / )
enough’ time to answer

a question?

oo ammert

When a teacher/gives
you math problems to
do, how oftén do .you
understand’what you
are suppose to do?

- .

Nonéask-specific power

/ 8 ’ : :
A téacher can answer 21% «19*  ,28** ) 00
a}flost all your questions.

How much information does .19w .26%*  18* «37%%%] .00
a teacher have? - ' :

I believe a teacher will .05 .07 .20* .08 ° .14 1.00
always be right. '

. %here appropriate, the"respbnse scale has beeq}reVersed.
* =p«< .05 Y 3
** = p«< .01

= p< .00l et




“ . ¢ TABLE 13

. o i .
Posttest Intercorrelations Among
pPower Items? for Teacher
(CAI Group)
Items ; 1 2 3 4. s 6
. ] /
Task-specific power
1. A teacher could help im- 1.00
prove your math grades
in one month. .
, %% .
2. 'How often does a teacher .29%* 1,00
- give you enough time to
answer a question?
3. When a teacher gives you .25¢% .25%* 1.00 . . T T e

math problems to do, how
of ten do you understand
what you are suppose to
do. '

. Nontask-specific power

4. A teacher can answer al- .15 .11 .20 1.00
' most all your questions,

5. How much information CJATHE 4Ll *kx 1] - 41*** 1,00
does a teacher have? :

6. I believe a teacher will .39%* .35%% .05 ,35%* ~ 4l%** 1,00
always be right.

3where appropriate, the response scale has been reversed. '

* =p< .05 _ . : ) ’

** = p< .0l L _ - ' )

*** = p < .001 : ' '
The degree to which these items were interrelated for both teacher

and computer justifies their being considered as measuring a common

dimension q'f the students’' perception of these two sources of authority.

For all thé students, 10 (67%) of the 15 correlations among the power

items for teacher wére significant (see Tables 12 and 13) and for CAI

51
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students, 5 (33%) of the 15 items for the comp\jter are significant (see
Table 14). 1In all three instances, theh'proportions of significant

relationships were greater than what would be expected.éy\chance.

_TABLE 14 -

. — \
. . - e |

Posttest Intercorrela*lons Among
Power' Items? for Computer

(CAI Group)

Items | 1 2 3 4 5 6 -

Task-specific power
/ .
1. A computer could help im- 1.00 - o
. prove your math grades in . : .
~one month. e

\ 4. How often does a computer . 18 1.00
- give you enough time to :
answer a question?

< " 3. wWhen a computer gives you .14 .10 1.00 . . '
B math problems do do, how »

often do you understand . _ ' » i

what you are suppose- to . _ .

do? A ) _ : : '

Nontask-specific power = .-

4. A computer can answer al-- -.07 ~Z4% . .30* 1.00 > :
most all your questions. : ' ¥ : .

5. How much information does . .04  .34** .16 .22 1.00
a computer have? :

6. 1 belleve a computier will =~ .05 . .2__—.__-.28* . .09 .24* 1.00
always be right.

aWhere appropriate, the response scale has been reversed ' - :
* =p« .05 - -
k% = p - 001

To provide 1nd1cat10ns of instability (1 e., internal. pressure for

change)‘ in the teacher's and the computer's author:.ty systems, three

[
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items were used. These dealt with (a) degree of satisfaction with
. - . \ . .

. task allocations, (b) degree of disagreement with messages transmitted,

and (c) 'liking for performing tasks with the teacher compared to the

-
~

computer (see Tables 15 through 17). That these items can be thought
of as indicators of a common"dimension of ‘the students' perception of

the teacher and computer authority systems is suggested by the extent

'

to which they are interrelated {see Tables 15 through 17). “

'The item dealing with preference for teacher, comp'uter, textbook or

te1eVision as sources of monitoring behavior oriented, toward 1earning

-

mathematics may also be regarded as ‘a. measure of instability.- The
re1ationships of this item to the measures of task-related power, .

'instability and incompatibility pertaining ‘to teacher and computer

authority systems are shown in Tables 18' through 20,

. A single item was used as an indicator of incompatibility. This

item dealt with the degree of satisfaction with performance evaluations -

- A}
.by the teacher as compared to the computer. The relationships of this

item to the previously mentioned measures are shown in Tables 18 through

\
. ‘.

Theoretical Propositions.'

\ RS

To - investiage the applica.bility of this theory to the functioning
) ‘l ' /1 L -‘ :';

of educational “institutions the posttest data were used to examine the
following propositions:

1. The lower an authority"s power (resource capacity)} the
greater the ihcompatibili'.:ty experie:ice‘d in that authority '
system. _ o ¢

2. An incompatible authority system is likely to be unstable.

3. An incompatible authority system is unlikely to be preferred.

4; - An unstable authority system is unlikely to be preferred

- . ’
- o
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' TABLE 15 .

) C)' ' .
Posttest Intercorrelations Among

Computer-Items® Indicating Instability

- (CAT Group) . e
' |
. , : / .
' Items . o 1 2 3
1. How often do you disagree with what a computer -1.00
says? ¢ “
2. "Are }ou happ& with heving the computer choose . .21 1.00

Whlch math problems to glve you?

3. Do you like doing math problems w1th the computer? .18, .09 1.00

:tt*=p< .001 . C i

3here appropriate, the response scale has been reversed.

" TABLE' 16

Posttest Intercorrelatlons Among
* Teacher-Items?® Indicating Instab111ty
(CAI Group)

‘

e

Items ‘ ' . : 1 2 3

1 .

1, How often do you d1sagree w1th what a teacher '1.00

says? \ \

-

' 2. Are you happy with having thé\teacher choose .13 1.00

which math problems to give you?

3. Do you like doing math problems\rith the teacher? .16 .58%**.1,00

aWhere approprlate the response scale has been reversed

\




"o

42 £ R f
TABLE 17
Posftest Intercorrelatlons Among

1 Teather-Items® Ind1cat1ng Instab111ty
(Non=-CAI Group)

/ 7 ; - .
1. How often do you dlsagree with what a teacher 1.00
says”?

2. Are you happy with' hav1ng the teacher choose

.20%%% 1,00
. whlch math problems to glve you?

3. Do you“like doing math problems with the‘teacher?j.33*** .56%**. 1,00

aWhere appropr1ate,vthe response scale has been reversed.
¥** = p< .001 ‘

5. An authority‘system in which the authority's power (resource

capacity) is low, is unlikely to be;preferred.

~.

6. The lower an authority's power (resource capacity), the : A |
greater the 1nstab111ty in that author1ty system.

To examine the appllcabllléy of these propositions based on the
/
theory of Scott and his colleagues, data from/the Non-CAI group were

used only for the teacher: authorJty system si nce these students did

not have experlence of actual interaction with the computer.

»

Compar1son'

between the authority systems of_teacher and computer was'based on"data

\

from the CAI group only.

Following-the propositions stated above'it should be expected that
. ' \ . ’
for each authority system, i.e., the teacher's or the conputer's, the

greater the power or resource capacity attributed to the figure, the >

"wless‘the"likelihood that the system would generate experiences of

"incompatibility and(instability and .the greater the likelihood of pre- -

14
ference for- that system.

30

For example, with respect to the teacher




‘ TABLE 18 e

Posttest Relationships Among Measures of Power,
Instabfiity, Incompatibility and Preference for Teacher
o : . {Non-CAI Group)

B . Instability Incom~ Prefer-
. Items . o patibility ence
7 8 9 10 11

Task-specific power

1. A teacher could help you im=~ +.03 e LA AN B T L S L N v A L] A5k

/

r : ' ) prove your grades in one moﬁth?anwf ‘ : N

2. How often does a teacher give  =.26%* - 3B** . gqran =.31%** )5
you enough time to answer a
questlon?

3. When the teacher gives you math -.25%*% « 36%** . 32#%% . Jg## J27h%
' “problems to do, how often do o

you understand ‘what you are

supposed to do?

L

Nontask-specific power

4. ‘A teacher can answer almost -.15% . .-.12 D =L 30%*% ~ 2444 .08
all your questions.? :

5. How much information does a- -.13 —.2l% S 41%Re - 17 20##
i . teacher have? ’ -

6. I believe a teacher will ©o-l16* =17 =.23%% - 2p%¢ .02
always be right.a :
- Instability ’ '
7. How often do you disagree . ‘ 27 - 17

with what a teacher says?

-8. Are you happy with having - / - ' 49k % -.32;**
- the teacher choose which math
problems to give you?d

9. Do you like doing math problems - _ R LLLENE WL Rk
with the teacher?d :

Incompatibility

i .

. A . cor .

v 10. Are you happy with the scores the ~-.18¢%*
- teacher gives you on math problems??

- ' Preference -
// & 11. I would prefer to learn math from a
K teacher.d”
aWhefé appropriate, the response scale has been reversed. v -
* =p« .05
** = p«< .0l i
*** = p < 001

~
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TABLE 19

. Posttest Relationships Amohg Measures of Power, . _ |
Instability, Incompatibility and Preference for Teacher N .
{CAI Group) N

Instability Incom- Prefer-

Items _ patibility.-" ence
7 8 - 9 10 .11
Task-specific power
1l." A teacher could help you im- =, 32%%* = 40*** -, 30% -.17 .24*
" prove your math grades in one : . <
. month.2
2. How often does a teacher give =,31** =.33% -.13  =-.04 .25*
_you enough time to answer a Ny
question?

3. When the teacher gives you math-.03 ~.38%* ~.29%% -, 28%* .12. ‘
problems to do, how often do you ' '
understand what you are supposed' _ e
to do?

Nontask specific power

4. A teacher can answer almost -.06 -.40%** - 19 - 24% -.01
all your questions.® '

5. How much information does a -.21* -.44**x . 2] ~.20%* .21
teacher have? . : . ‘,

_ 6. I believe a teacher will always-.15 =.52%**% - 26% ;4.23*' .21
> be rlght a ! -

Ingtabllltz

7. How often do you disagree w1th ' .13 -.01
’ what a teacher says? :

8. Are you happy with having the = ‘ T LA AR T R
teacher choose which math
problems to give you?@

9. Do you like doing math problems - LOLRN® - G2%kkk
with the teacher?? '
Incompatlblllty ) _ -
"~ 10. Are you happy with the scores the ‘ : —-.35***

teacher gives you on math problems?23

" " Preference

11. I would grefer to learn math from a
teacher.” ..

3Where appropriate, the response scale has been reversed.

* = pv( .05 -
** = p< .0l -
**% = p < .00l | —

Q | ' | R Y
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authority system, the measures of power or resource capacity should be *
associated negatively with the measures:ot incompatibility and instability -
and positiveiy uith the measure of preference. .The,same pattern of
relationships should be found among the measures applying to the com-

, " Pputer authority system.

Examination of the data shomn in Tables 18 and 19 indicate that the

pattern of relationships describeo above does hold for both Non-CAI and

Cal students; views regarding the teacher authority system, The_measures»
of power were associated negatively with the measures of instability
(with one exception) and incompatibility and positively with the measure
of preference. Furthermore,_the measure of incompatibility was
- associated positively with all three measures of instability and
. hegatively with the measure ot preference. In other words, the lower
uzhe level of power attributed by the students to their math teachers,
the greater the iikelihood that they would regard these teachers' evalua-
tions as unsatisfactory {or incompatible with their own level of accept-
able evaluations) and that their views about these teachers would denote

. ' instability, or a desire for ch?nge. /ﬂ::M‘,

For the CAI group, the relationships among thE*measures of task-

related power, incompatibility, instability and preference fgf computer

(see Table .20) were_also found to follow a pattern similar to that con-
A . cerning the students' perception of the teacher (see Table 19). While the
fg L correlational matrix pertaining to the “AI students' perception of the
i : -

S computer (see Table 20) includes fewer significant coefficients, the

e -

associations among the four categories of measures were generally in the
expected direction. That is, while there is a strong tendency for. the
propositions to hold among the teacher items for both Non-CAI and CAI

students, this tendency was somewhat reduced with respect to computer




3

TABL 20

Posttest Relatlonshlps Among Measures of Power,_
Instab111ty, Incompatlblrlty and Preference for Computer

(CAI Group)

4

-

0 Ind

Instability -~ Incom= Prefer-

Items ™
7 8

~batibility  .ence
9 * 10 11

4.
T s.

6.

9.

10.

11,

L

Task;specific power

A computer could help improve -.58%%% = 13

your math grades in one month.. a.

B

How often does a computer give +.01 -.17
you, enough time to answer a
qhestlon° v

When the computer gives you , .00 - -.23
"math problems to do, how often

, do you understand what you are
supposed to. do’ ;ipim

~ Nontask-specific power -

A computer-can janswer almost =012 0 -, 26*

/
J//all’your questions. 3

How much 1nformatlon does a -.18 . =.07
computer have°

:

I belleve é computer will | -.07 =.25*
always be right.a

Instabilitz
How often do you dlsagree
with what a computer says?

Are you happy with having
the computer choose which
math problems to give you?@

Do you like doing math
problems with the computer?2

Incompatibility

Are you happy with the scores the
computer gives you on math problems?2

Preference

I would prefer to 1earn math from a
computer.

T
=27% T ce22 7 g2e

* Q..

=.30% | =, 37%x 19

~.30% -.0l .09

-.23 -.01 .07
-.15 .00 .13

-.00 - -.09 .04

.00 = 37%*

n

.23 -.10

;50#* : ;_42**t

-.13

Where appropriate, the response scale has been reversed.
*=p<_05 **=p<.01 ***=p<_001

o
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items for CAI students, particularly for the relationships among the
measures concerning incqmpatibility and preference.11

The availability of concurrent authority relations with the teacher
and the computer afforded CAI students the possibility tg.compare and
differentiate betwéen.several formal énd informal aspects of these two
systems. Hence, coﬁparison between these students' views on the two
systems may‘serve fpr.a fuller examination of che theory.

The data from .the CAI group provide the possibility to compare

these s;udentsf views about both the teacher's and the computer's

\
authority systems. It will be recalled from the previous sectipn, that

both the teacher and the computer were perceived by'CAI,students as
having task-specific power (ie;ource capacity) and task-specific
authority (iégitimaﬁe exeréise of power). As can be seen in Table 21 on
all itgms, except the one concerning the degree of understanding of
allocations, CAI ;tudents saw the teacher and computer as having similar
"degrees of power.12 L

In view of these findings and the propositions .above, for CAI stu-

fhaas SR J I

dents, the posttest data should indicate a greater tendency (than was

—— \

found in the pilot study) toward:similar levels of incompatibility, in-
.'. . ) -‘ . . ) "‘ .
stability, and preference for the teacher and computer. Support for [this

.:is found in Table 22.

!
i
i

1lthis latter finding may reflect a significant increase from bilotv
study to posttest in incompatibility with regard to the  computer aﬁd a
corresponding decrease .in preference for doing computer problems.

1214 the pilot study, on all items, except the one concerning time,
CAI students saw the computer as having significartly greater power than
" the teacher. However, from the pilot study to the posttest, there were
significant increases in the teacher power items concerning "questions,"
"time," and "understanding." These findings again seem to reflect a more
resourceful teacher, resulting from the personnel changes discussed .
earlier. Also,-there was a significant decrease from the pilot study to
the posttest in CAI students' belief that the computer is "always right," -
which seems to reflect a more realistic view of the CAT. program. -

AY




TABLE 21

Posttest Comparlsons‘Between Teacher and Computer on
Power (Rcsource Capacity) Items
(CAI Group)

Items : _ ‘ Teacher  Computer td
- £ X .
Task-specific power Lo "//
o o . LT /
A teacher (computer) could help you 2.19 .2.15 ~.+200 N.S
{ improve your math grades in one month. LT
2. How often does a teacher (computer) L2787 0 2.29 1.40 N.S.
. . give you enough time to answer a ke
- question?
3. When a teacher (computer) gives you ’ 2.29 2.62 -2, 36*
math problems to do, how 8ften do you
understand what you are supposed to do?
Nontask-speci fic power
4. A teacher (computer) can answer 2.30 2.34 - .24  N.sS.
almost all your questions. ’
S. How much *nformat .on does a teacher 2.77 3.02 -1.47 N.S
(computer) have? IS N
‘ { ,
6. I believe a teachey (computer) W111 2.98 2,70 1.65 N.S.

always be right.

’

ATwo-tailed t.
*=p< .05

43

CAI students appeared to experience a similar degree of incom-

performhnée; that is, from these students' point of view, evaluations

which are unsatisfactory to them are no more likely to come from the

computer than from the teacher.lg

‘patibility with. the computer's and the teacher's evaluations of. their

13In the pilot study, the teacher's evaluations were SLgnlflcantly
more likely than the computer's to be unsatisfactory; however, there was

significant decrease from the pilot study Lo the posttest in incom-

patlblllty with the teacher's evaluations.
, .




TABLE 22
Posttest Comparigons Between Teacher and Computer on Measures of
' Incompatibility, Instability and Preference
- (CAI Group) :
'
e TTTTTT T T “Items . .. - Teacher Computer t2
N x . i
Inéompatibility
) Are ydu happy with the ‘scores the 2.35 : 2.05 1.76 N.S.
teacher (computer) gives you on '
. ~math'prob1ems?i.
- ' i . Instability
f . ' Are'yoﬁ'happy with having the 2.15 2.05 .71 N.S.
- teacher (computer) choose which
math problems to give you?
Do you 1ike doing math rroblems 2.15 2.82 =3,05%*
with ‘the teacher. (computer)? ’
'How often do you disagree with 2.16 . 1.53 4,504
-. what a teacher (computer) says? T ’
Preference
I would'prefer to learn math from ° 1.75 2.00 1.25 N.S.

"a teacher (computer).
N, o

a

' : dTwo-tailed t,
: ** =p< .01

L : ‘ ** = p< .001

'

" For CAI students there were significant differences between teacher
S and computer authority systems on two of the three measures of instability;-
,,/// ] ' . that is, these students’ appeared to experience significantky less-liking -

-for performing tasks with the teacher than the computer, and more fre-

: quent disagreement with thetteacher's'than the computer's messages, 14
/ _ f S -

-~
. 141, the pilot study CAI students also experienced significantly.
less satsifaction with the teacher's than the computer's task allocations,
but the degree of satisfaction with teacher allocations increased
significantly from the pilot study to the posttest. .

62 |
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It is not surprising then to find that, as far as tasks related to .
/ . \

learning mathematics are concerned, CAI students indicated no signifi-

cantly greater preference for having them monitored by ei_ther the com=- |
) : .
puter- or the t:eac:heg'.]'S I
. - )

In addition, the propositions conce.rni‘ng authority figures were
- tested for teacher and computer indices with Non-CAI students' views of
’ ' _ the teacher as an authority figure compared to CAI students' views of s

the computer as anv"authority figure. . Evidence suppérting ‘the set of

-propositions concerning both teacher and computer authority systems is

found in Tables 23 and 24.

TABLE 23

. : /
\ : Posttest Intercorrelations Among Teacher Authority Indices
: (Non-CAI Group)

\
1 2 3 4
1. Power , 1.00 o
2. Incompatibility - .42*%** ] 0G"
3. Instability - .56%4%  ga%** 1.00
' 4, Preference ' . .21 ~- .19 - .24* 1.00
T T Tt T T S p< .05 . —

»
* ]
* - |
I

= p< 001

/

151n the pilot study, CAI students indicated a signi/ficantly ‘
greater preference.for having math task's monitored by t;ﬁe computer than
by the teacher; however, from the pilot study to the posttest there‘;was
an increasing preference for’ teaycher_:—mo"nitored tasks and a correspornding
decrease in preference for computer-monitored tasks.’

1 63




TABLE 24

Posttest Intercorrelations Among Computer Authority Indices
(CAI Group)

l, Power 1,00

). - . 2. Incompatibility =- .11  1.00 . 3 9

——

3. Instability - .34* L41**  1.00

4. Preference 18" - .06 - .39% 71,00 .

* ="p< .05 _
** = p< .01 ~ ' 1

For Non-CAI students' views of teacher authority, a11 of the

relationships were in the direction predicted, and four of the six

'§n A ' coefficients were significant. That is, except for two re}ationships
involving preference, the propdsitions among indices concerning teacher
authority appeared to hgid. Interestingly, except for th nonsignifi-
cant cdefficient‘betWeen power and incompatibility, Table 24 concerning

;' intercorrelations among computer authority indices for CAI students

indicated the same pattern of rélationships_found among teacher indices.

"That is, there was'a‘striking'Similarit9”in'the pattérné”nf”relationshipsf .
'amcng authority indices for teacher and computer;.thus, CAI students'
views of computer authority were much the same as Non-CAI students'
views of the'reguiar authority figure, the teacher.
This finding was intefbreted as supnorting the idea tnat for CAl
. students, the computer functions as an authority figuré, thus providing
.autno;ity relationé for goal attainment concurrent to those of their

; regular authority figure, the teacher. Based on Emerson (1962), haVing

concurrent authority relations for goal attainment with the computer is

K o,'
s N
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arqgued to .potentially reduce students dependency on the teacher's task-
specific resources. Thus, “the remainder of the study investigates some

of the ‘effects of CAI experience on student pefception of teacher

authority, particularly its‘ihpqct on their views of the teache:'s task-

specific power.




IV. GSOME EFFECTS OF CAI ON STUDENT PERCEPTION OF TEACHER AUTHORITY

i

Before investigating some effects of CAI on student perception of
‘teacher authority, some reformulations of theory and method are required.

A. Theoretical Additions and Modifications. ' S <
s : '

For purely substantive reasons of providing a more comprchensive
view of interrelationships among din{énsions related to teacher authority,

the inquiry will become more complex in.the number of indices.. One of

N

the two additional indices concerns how often students see the 'téacher

!

as helpiné them to achieve better academic gradés and to attailh academic

goals. -The two items forming this index and their intercorrelations are
: . : 4

K

found in Table 25. The second index inv'o\lves students' general evalua-

. ~
tion of the teacher as an-authority figure. It consists of-three evalua-

“~

tion dimension items from the semantic d'iffgreritia]_.-‘&oncérhing teacher. .
The content of the items (i.e., the adjective pairs of opposites) and
their intercorrelat;pns are shown in Table 26.

;-
/

’

TABLE 25
Pousttest Correl,on Between Goal Attainment ‘Items
I otal Group)

Sl o g

|

! Items ' . ) T 2

1. The math teacher helps you learn 1.00 g \
to do math problems. ’ : ' o

2. The math teacher helps you get L3RRk ~1.00
better math grades. - ’ :

*** = p < .00l




TABLE 26

Posttest:Correlations Among~TeecHEr Evaluation Items

(CAI and Non-CAI Groups)

Items’ o . 1 2

. 3
.l. Fair-Unfair CAI ' . 1.00 .
. Non=CAI ©1.00 : -
2. Bad-Good " CAl o L=.T74%*% 1,00
Non=-CAI -~ Tlkkx 1.00
3. Like-Dislike CAI . JBO*kk o 7Gkkk 1.00
‘ Non-CAI BB x T - gO%*x -+ ] 00

¥** = p< .001

Theoretical Propositions.

To. lnvestlgate the appllcablllty of the additional theoret1ca1

notions to the functlons of the teacher in the authorlty structure of

the school, data were used to examxne the following propositions:

/

2.

3.

1.//Goa1 attainment is unlikely to be experienced in an authority

4

system in which the authofity's power (resoyrce capacity) is
low. B o
Goal attainmeht is unlikely to be experienced in an incom-

patible adthority system. s . E

'Goal attalnment is unlikely to be experlenced in an unstable

) authorxty system.

Ld

An authority system in which the autherity's power is low, is

-

unlikely to be highly evaluated.

An lncompatlble authorlty system is unllkely to be highly..

evaluated

.

An unstable authority system_is unlikely to be highly'evaluated.

, . E i
An authority system in which goal attainment is unlikely to be

vuexpefieneed is not‘likely to be preferred.

\
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Effects of Personnel Changes on Student Perception of Teacher )
P . ~ ;
“Quthority: —~Examination of the Propositions. e ) o -
T ~ .
There were a numbér of changes (71% turnover) in math personnel at | P
the end of the 1968-69 school year, just af}:er the pilot study-was com-
. . - ‘ . :
‘l pleéed. It is argued that personnel change of such magnitude may have o ~’
\ | o e L= .
b "/ an important impact on the way in which students_'"iriew teacher -authority.
; \ . E .
;o ) P . .- ) t )
- Evidence of this is found in Tables 27 and 28, in which student views of . !
R ’ e = L [ ; N
-~ -- ---1968-69 teachers are compared with those of 1969-70 teachers.
/, ' . Y -
‘TABLE 27
Comparisons Between Pilot Study and Pretest Teacher Power Items
.+ '(Means for 1968-69 and 1969-70 Students)
Vd ) . ..
YL : Pilot Study Pretest .
2 - Items Teacher . Teacher t2
: ) ) (June 1969) (December 1969)
- X X
’ Task-specific power -
' ’ « 1. A teacher could help you - 2.37 ' 2.17 1.94 -
- - improve your math grades ~ ' :
X in one month.
2. How often does a teacher-: 2.17 T.44 C o =2.93%*
v . .give you enough time to : ‘.A : ' =
- < answer “a-question? . s
" ----3: --When.a .:ea_mg:_é\.i."ie‘s"‘you - 2.26 " 2.45 =2.44%
: math problems to do, howsx _ )
often 46 you understand \ e e ;o -
- ./what you are supposed to do?. \ . / \.\
- ‘Nontask-ﬂaécificlower o
ST T 4. A teacher can answer almost 2.52° 2.33 \ 2.19*
e : . all your questions. § - \ -
e . 5. How much information does 2.72 2.85 . =1.35
S ’ a teacher have?’ - . . ‘ : N
’ 6. I believe a teacher wilil 3.08 "~ 2.92 1.77 :
always be right. - : '
SN D aTwo-tailed- ¢ T .
SO * =p< .05 . SR

.,

** = p< .01 A . | ‘ ‘_ : i
] ' T . ' . ~ . o L A




From the 1968-69 to the 1969-70 school yeéar, students

. ,—".‘—(. . ~ .
increased rescurcefulness on the part of teachers in every

_-three of the six items, they described the new tcachers as

more resourceful than their former teachers, especially in

task-specific areas.

' - TABLE 28
’ . ' —_—
Compar i

-

T—
isons Between Pilot Study and Pretest Teacher on
Measures of Incompatibility, Instability,

o,

Preference,: and Evaluation Items
! (Means for 1968-69 and 1969-70 Students)

~

reported
case, and for
singificantly

regard to

,filot Study Pretest
Teacher. " Teacher ta
(June 1969). (December 1970)
: X X
. Incompatibility
Are you happy with‘the scores 2;11 2.37 ' -2.57*
the teacher gives you on math ; -
problems? : .
Instability , B l
Are you happy with having the 1.74 2.11 =3,72%%%
' teacher choose which math .
problems f(:o give you? .
Do youﬂl%ke dqing math problems .  1.91 2.29 ~3.56%**
vith the iteacher? :
How ofter}-_ do you disagree with 2.33 2.13 -~ 2.45*
what a teacher says? . .
p LT e -
Preference
I vould prefer to learn math . +2.01 1.60 3,574
f%?m a teacher. -
Evaluation A
\
Fair-Unfair 3.03 2.17 ,5.48%nn
Bad-Good 3.04 3.78 . —3,90% %
Like-Dislike ©3.18 2.61 3.48%%%

_'aTwo-tailed t
* =p«< .05
= p<..001
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Students also appeared to experience a significantly lower degree
‘of incompatibility with their new teacher;s than their former teacher's
-evaluations of their performance; that is, from the ;tudents' pbint of
view, evaluations which are unsatisfactory to ghem, are much less likely

to come from the new teacher than from the former teacher. . There were

also significant differences between 1968<69 and 1969-70 teacher

authority systems on all three measures of instability. <That is, stu-
dents appeared to experience gréater satiéfaction with‘the new*teachgr's
than the former teacher's tasklgllocations,,gréater liking for performing
tasks with the new teacher than with the former one, and less f;eéuent
disagreement with the new teacher's than the former-teacher's'messagés.
In view of the propositions regarding téacher authority systems{
these findings concerning teacher authority were expected to have an
impact on the variables added to the system; that ;§;Athe authority
system of the pretest teacher shogld provide gre;fer opportunity for
.goal-achievemeﬁt, be more positively evaiuated, ahd be more prefgrred
than that of'the_pilog study teacher. sﬁpport for.thege notions are

i

found in Tables 28 and 29. ‘ . ’ .

Students experienced significantly greater goal attainment with ‘ -
their new teache; than with their previous teacher; tha! is, students
felt that theirlﬁew teacher; more often than their old teacher, helped
them to learn to do math préglems and to get‘begter math gradeg (see
Table 29). 1t is.not surpfising then to‘find that the new teacher re-
ceived significantly more positive evalﬁations than did‘the f6}me§ ) : /
teacher on allvthree of the semantic differential items (see Table 285.

' 3 ’ -
Also, as far as tasks related to learning mathematics are concerned,

" students indicated a significantly greater preference for having them

monitored hy the new tea¢ﬂg; than by the former teacher (see Table 28).

70
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TABLE 29
/, .
Comparisons- Between Pilot Study and Pretest Teacher
Goal Attainment Items

T ' (Total Group)
" - \\\ i - .
T : ) Pilot Study Pretest
Items - ' -~ '  rTeacher Teacher ta
(June 1969) (December 1969)
X X
1. The math teacher helps you 2.40 . 2,73 -4.80***
learn to do math problems.
2. _The math teacher helps you 2.08 2,37 =3.40%***
get better math grades. |
|
o i
i

|

. 3Two-tailed t
f *** = p< .001
Thus, from the pilot study tg the pretest of the present investi- ¢
gation, the:e is a significant trend on the part of students toward a
more positive view of teacher authority. This trend, coupled with
X féding general noémétive support for students having éuthority relations
with the c&mputer (see Chapter 3, é. 35), provides the setting for
investigafing some effects éf CAI on student perception of teacﬁer

t . e~ .
authority--particularly the idea that experience of CAI provides con-

— ~cturrent authority relations for'goal attainment with the computer,
thereby reducing students’fs;pendency on teacher's task-specific re-
sources (i.e., bringing about a reduction in student perception of

Ky teacher's task-specific power).

-
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-~ B. Methodological *odifications.

At this stage_of the inquiry into the effects of CAI, there is a
‘need to becomé'%o¥e rigorous in the techniques of analysis, since the
investigatﬁonnhés become more complex in the Aumber of variables. This
involves making certain assumpéions.ahout the data (e.g., interval scale
properties), which sometimes introduces certain costs in predictability;
but the statistical power gained more than makes up for this loss.

Formation of Indices.

.Since scales which vary hetween zero and one have certain desirable
statistical qualities, all variables in the model were made to vary in
this way by using simple arithmetic operations: each item's scale was

reduced hy 1.0 (and reversed when appropriate), making the origin: the

lowest point on the séSiE; each item was then divided by the number of

' nonzero points on its scale, making 1.0 the highest point on the scale.

A ——— e e, . : ) . . . .
For example, one item used as—a-measure of instability with respect

.- > —

to the tgacher was stated in the following way:

Are you happy with having the teacher choose which math problems to give ’

y7u?

No, not
at all : !

Yes, Yes, much

/ " veéry much

Yes, some

4 ‘ 3 2 1




Aruitoxt provided by Eic:

First, students' scorcs on this item were reduced by one, making

them range from 3.0 to 0, instead of from 3.0 to 1.0. Since this
particular item deals with satisfaction, the scale was reversed in order
to reflect the notion of instability, making the scores range from 0 to

3.0, rather than from 3.0 to 0. The scores obtained were then divided
by the number of nonuzero points _on the scale (three in this case), thus B

making the scores range from 0O to 1.0. This method was especially con- e

venient for forming indices, since it assigned equal weight to items

originally having different sized scales. Finally, each index was

P

formed by dividing the sum of the item scores by the number of items,
thus making each index score vary from O to 1.0.
Table 30 shows the intercorrelations among the derived teacher
N
indices. It is recognized, however, that the organizatiomnal.phenomena
of interest comprise a highly complex system of interrelated variables

and5-as Such, cannof be examined properly within the limitations.of the

statistical procedure of simple correlational analyses.

TABLE 30 A 1.8 -

Posttest Intercorrelations Among Teacher Indices
{Total Group)

Index 2 3. 4 5 6 i

St - — =

1. Power L 1.00

2. :Incompatibi{ity -.40*** 1.00 o . s

3. Instability =.37*%*%*  _63*** 1,00 ‘ :

4. Preference L23%% = 2B%*% = 36*** 1.00 ' ’

5. .Goal Attainment S3TTRE -L30%R% - g2axx34%ex 1,00

6. Evaluation L39%A%  — 45%kk o gBaax DT *x  Dga** 1 .00

ERIC

** = p< .Oi
k** = p < .001 : i
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Mathematical Models.

Multiple regression, a powerful statistical tool, is now being

employed to explore complex systems by building models of the inter-

related variables using systems.of simultaneous equations. when such a

system fulfills certain properties.of identification (i.e., adheres to

:

certain rules concernihg the,numbérs of equations and unknowns), it is
solvable and provides best, unbiased estimates of the regression
coefficients by using ordiﬁary least squares.

The Preliminary Model as a Recursive System,

/'-3-&

Econoﬁetricians have become accustomed to highly complex causal
systems involviﬁg large numbers of interrelated variables under non-
experimental conditions. The common solution has been té use entire
sets of simulfaneous equations,'known as structural systems. Blalock-
(1964) has described and used a simplified subclass of these structural
systems referred to as fecursive. A recursive system is one in which
two-wéy causality is ruled ouf. For example, the model coﬁsisting of

~ the set of Qypqpheses’p;eviously outlined in Chapter 3vconstitutes_a
recursive systém. Employing the usual notations of mathem#tics, the

. hypotheses concerning that set of four variables may be rewritten in

L

the following way:

i ~ Let Power ' =X
\ - Incompatibiiity = X,
' ' . Instability = X,
i L Préference f_'= X4,




-

,//'/‘/
- '/',’ |
. //, |
L4
:l = &
X2 = ®a %1t e
X3 = b31.2 xl + b32.1 32 + e, )
4 = Paraz ¥+t bgo3 ¥p t Pa3gp X3 *2g
i = erro\f term, consisting of variables operating
outside t:}}e system (i.e., exogenous variables)

= regression coefficient (i.e., some simple or
partial correlation)

Here, the constant terms are dropped by assuming that each variable is

measured in terms of deviations from its mean.

-
1]

Now, Xl (power) is assumed to be independent of all the rest and

'is determined only by variablets that are "exogenous" or outside the i
causal system. - “"Endogenous" variakles are those within the causal

b system (i.e., in this case, X, xz, X3, and X,. But X, (incompatibiiity)
is dependent not only upon exogenous variables but upon X ‘as well.

;L‘.ikewise, X3 (instability) depends upon X1+ X2, and exogenous variables

but not upon" the'_remai_ning endogenous variable Xg4- l“inally,')(4 depends

upon all three endogenous and exogenous variables.
o f“

Problems in Evaluiting the Recursive Model.

The regression coefficients take on the 'triangula: form character-

istic of the recursive system, with.half of the b's having been set

equal to zero. Unfortunately, however, this ‘particular model (Figure 1)

éannot be "tested" or evaluated in terms of cqrréctiénal data until cer-
' tain restrictions are imposed on the model. That is, in order to pnro-
vide a simple test of the model there must be fewer unknowns than equal'.—
“ tions to provide excess information or conditions to be satisfied in
order for the equations to be mutually consistent with the data. This : .

\

may be accomplished by setting one or more of the remaining b's equal to
iy .
zero (i.e., some total or partial corrnlation is assumed to be zero).

“E. . i?ii' | | ,

ERIC

Aruitoxt provided by Eic:
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"Figure 1 Figure 2 Figure 3
(Model 1) (Model II) (Model III)

. By reducing the- number of causal arrows in the "untestable" model
shown in Figure 1, (e.g., by assuminé'the simple causal chain in Model
II), a set of prediction equations may be generated for evaluation using

-

the correlational data found in Table 30.

Let Power = xl
Incompatibility = *2' o
Instabi}ity = x3 . ‘
Preference _ﬂ- = X, ‘
It ;é expected that not only should 4
¥24.3 = 0y or T34 = rp3 . 1y o \ ‘
and ' ' _ l.\"‘

;13.4 =0, or :137= Iys - X33

~ but also

Tl4 = T12 - T23 - T3

Figure 3 indicates an alternative causal model (Mo?el IITI) that

/

the author éonsiders theoretically ébre appropriate, since power is

expected to have a direct effect on instability in addition to its in-

direct effect through incompatibility. Now it is expected tﬁat. : : .
Iyg = I3 .-r34 (since ryy 13 = raq 3 =0) =

. and.

14 =1T13 - Tyg ' /
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TABLE 31
Predictions and Degrees of Fit of Model II and

Model III for Posttest Teacher Authority Variables
(Total Student Group}

e

1

Predictions ~-" _ Degrees of Fit
Model II
Actual Expected
rpq = ra3 - Irig . -.28 wvs. -.23 = (.63) (-.36)
ry3 = £12 . ra3 -.57 wvs. =-.25 = (-.40) (.63)
ryja4 = rja . raz . rig .23 vs. .09 = ."’(-.40) (.63) (-.36) 
Model III
Actual .5 Expe cted
Tfpy = ryy . oty .28 vs. =23 = (.63) (-.36)
ryyg - ri3 . ;'34 ‘ .23 wvs. .21 = (-.57) (-.36)

Table 31 shows that while the expected val;.;es of rog for botl';
mgglels are exactly the same, that expeé‘tﬁetii;:'for:'r:]_4 in Model III (.21)
comes much closer to the 'a'ctual. (.23) than :\does Model II (.09): Also,
Model III assumes the actual val.ue.c')f ry;3 (-.S7),> whereas Model II does
not (i.e., Model .II merely provides an expected "valué of (-.25). Thds,
Model III provides the better set of predicti;m ‘equations fprﬂthis set

16

of correlational data. This, however, does not necessarily establish

the correctness or validity of Model III but mcga.ly eliminates Model II,

since other causal models using these four variables could also be tested.

16this was expected since Model IIT also provided a better fit than -
Model II of both the pilot study and the pretest data.



Evaluating the Six-variable Recursive odel.

/

./

Derived from the results of stepwise regression an§iyses of the

P ’

pilot study and the pretest data, the additional propéégtions stated

'A

above regarding goal attainment and evaluation we?é combined with the

S

results of evaluating the four-variable model; stepwise regression
. -/

analysis was used with the posttest data tq;éxamine the resultant set

LN

of expecfed relationships among the six indices concerning the teacher

authority system. Thus, power was expected to be negatively related to

incompatibility and instability and positively related to goaliattain-

ment and evaluation. Incompatibility was expected to be positively re-

lated to instability and negatively related to goal attainment and-

evaluation. Instability was expected to be negatively related to goal

attainment, evaluation, and preference. -Goal attainment was. expected

to be‘positively related to preference. Evidence supporting these
N .

N
expectations is found in Table 32. N

TABLE 32

Stepwise Multiple‘Regressions of a Recursive System of
Lﬁnearﬁsquations Concerning Six Teacher Authority Indices

(Total Posttest Group)

Standard Prefer- Evalua- Goal Insta-

Incom- Power Con-

R" R2 Error -. ence tion Attain- bility pati- stant
' ment bility
S .41 .17 .27 I* - .27 TT-.40 .80 -
, } (.10)** (.13)
.53 .28 % .25 | I =36 -.25 .38 .70
: (.15)  (.10) (.21)"
.47 .23 .23 III -.25 -.17 .37 .78
(.13) (.09) (.19)
.72 .52 14 | 7y ;38 -.61 .65
o , o | (.04) (.100
.40 .16 .25 e = e e © V. -.91 1.00

(.17)

*I-V represent the regression number and dependent variable. ‘
**Numbers in parentheses represent the standard error of the estimate.
. . ] . . . .

1

L o ) o 1763'..
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Aruitoxt provided by Eic:

N

All of the expedted relationships (represented by the rcgression
coefficients) were found to be significant and in the predicted dirccfionf
That is, the slope of the power cqefficient was negative in the régrcssion -
equations regarding incompatibility and instability but positivejiA
those concerning_goal attainment and evaluation; the slope of thé incom-

'patibi;ity'coefficicnt was found to be positive in the regression equa-

- -

tion concerning instability and negative in those regarding goal attain-
ment and evaluation; the slope of the instability coefficient was

regative in the equations regarding goal attainment, evaluation, and

- preference; and the slope of the goal attainment coefficient was found =

to be positive in the equation concerning preference.

Elaboration_of the Recursive Model.

Teacher power. Up to this point, the analysis has concernred the.. . __ .
relationships among six important organizational indices regarding
teacher power, incompatibility,~instabi¥4ty, goal attainment, evaluation,

and preference. Thus far, power has operationally consisted of a single
/ -

geng%al index; however, at this point in the analysis it becomes ncces-
h .

sary to incorporate the distinction made earlier between task-specific
and nontask-specific power  (see Chapter 3, p. 37 and Table 25 above).
| .

! : :
While it is expected that the two types of power will be positively _ -

4

corrq}éted and that both are likely to be modified by experience of CAI,
Vs .

the degree and direction of the impact of CAI may differ. That is,

under conditions of providing-concurrent -(or-an-atftérnative set of)

authority relations for goal attainment, experience of CAI is argued to
be more likely to impinge upon students' views of teacher's task-

specific power (i.e., to reduce students' dependency on tecacher's_task-

specific resources). than upon their views of teacher's ‘nontask-specific

power. ’
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Exogenous variables. For substantive reasons of providing a more

comprehensive viet of the range of CAl cffects, the inguiry will become
more complex in tﬁe number of indices concerning the teacher authority
system. 'Ifheat is, the six-variable recurisve model will be.extended by
incluaing several exog;e!nous_vari ables (or variables considered to be
outside the gndogeno'u's system) . E’ur_the; expansion of the model will
also enable the system to account for grgater proportions ‘'of the variance
in the endogenous or dependent variables. While this is not at this ;
time a criti';:a]‘. factor from a sociélogical perspectilve, it is of vital
importance to educators making polic-y decisj.ons concerning the develop-
ment of CAI and.its uses in schools.

One obvious exogenous variable was simply the constant term for
gach equation, since ibt must be treated, if inciuded,- as an exogenous \
variable in the syste;n... Another exogenous or outside variable expected
' to have effects on the endogenous systen wag_an index of how frequently
o . - t;he teacher monitors the students' task performance (i.e., "When you

have done a math-éroblem, does the tegcher tell you if ybur are right

“or wrong?" and "How often does the teé\chgr check your m_ath problems?").
The fréquency with which the teacher m\oni_tored task pé’rform'ance was
expected to'be' positively related to:tﬁe degree of the teacher’'s ta_sk-
specific 5')ower and to the degree to which students e_xperienced goal
achievement with the téachez;. A th'ird>exogenous' variable invo];ves the
dégree of inconsistency between perceived teacher critei‘ia and stu'de.nt-

preferred criteria for evaluating.their task performance :(for t'he_'le'xact

wording of the five-criteria, four task-specific and one nontask-specific,

-

see Table 8, Chapter 3). For each student, the absoluté difference be-

tween his teacher's and his own preference for each of the five criteria

was divided by 3.0, the largest possible.absolute difference; the sum of

30

P

>3]
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. i s
these terms was divided by 5 [the number of items) to allow the stu-

dent's index of criteria inconsistency tc vary from 0 to 1.0. _The degree
of criteria inconsistency was expécted to be negatively related to stu-

dent evaluation of the eacher; that is, the greater the inconsistency !

perceived by students between the teachéf's and their own criteria of

evaluation, the lowar their evaluation of the teacher as an authority
figure. A {ourth wariable involves an index of the/students"general

evaluation of the textbook as a source of authorityf This item con-

sists »f three evaluation dimension items from the semantic differential
(the same ones used for the Teacher Evaluation index, i.e., fair-unfair,

bad-good, and like-dislike) as applied to the‘teacber. Theoretically; i

s

the perceived quality of ‘the textbook should have impertant outside

effects on the endogenous system, particularly on the teacher's generél
~

el

power, the degree of incompatibility experienced, and the students'

evaluation of the teacher. That is, qdality of textbook should be

positively related to the teacher's nontaskfspgcifié power or resource
: T o
capacity, negatively related to the degree of incompatibility experi-

; ¢

’ i e -~
enced in authority relations with the teacher, and ositively related
e ‘ y : p .

[}

to student evaluation of the teacher. Initial support for these

) -

expectations is found in ‘Table 33, which shows the interco:relations

-
i

among these exogenous indices (with the exception of the constant term)
. M . Vé '/-
. . . ,

and the endogenous indices. . ’ o -

. —_— e i T
N e e i e
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TABLE 33

. N ) _ Posttest Intercorrelaﬁxons Among Exogenous and Endogenous Indlces - -/
TN Concerning the Teacher .Authority System :
o (Total Group)
V] .

i

'

f

I
-

s

Task-~ ~ _Nontask- Textbook " Monitoring -Criteria

, Indices: specific “specific Evaluation Frequency Incon~
‘ power ~ power - . sistency
Endogenous . . ’ "'_ : o T : .
1. Preference T 24w 154 2044 L, L21%% =07
2. Evaluation = .35 L29%%% gasea 15 -.20%#
: 3. Goal Attainment " ,36%*¢ 7 25#% . 12 R U TEL IS V'
4. Instability - j L L L L B I- L T L B 1: L L A W11
%._.Incompatlblllty ~.35%%* P L kL -.25%* .06
' 6. Task-specific power . 1.00 . L35%%% 93a% o 37#%% - 2 .09
By . . L .
7. . 'Nontask-specific power 1.00 N L .11 ' =12
' ’ éxogenous . ) o o
' ’ . ) ) ' 4 ’
8. Textbook Evaluation o 1.00 12 T.=.08
9., Monitoring Freqﬁqncy ' : / . ~1.00 3 -,07- - \\
10. Criteria Inconsistency o - : ' 1.00,
f il i - - ) .
{ A ) a B , ’
- f/ ) * . = p < 'Os ’ ) e T T T . [ ’ -
I * =p< .0l ~ , T _ N

**% = p 001

{ . ! : : . . : : ' v N

o ’ ) Exogenous ipdices.of CAI experience.. An ‘exogenous variable of great
. 7 . ’

impoftantg to this‘study is that of the treatment Of CAI experience. /In
S : . addition to having the actual number of block- and/;trahd-typé CAI lessons

. Ydescribed in Chapter 2) experience of CAI was operationalized as two vari- .
L o :

.-.;\ aﬁiégl;epresgnting.the three groups--Non-éA%,_first;yeaf.CXI, an§ secohd-
B 'and tﬁiff:SAI séudents--i.ei, as dﬁﬁh§ variables rather than as a single
| - éont}hﬁbuévoﬁé._ Thzs was dore by the.followzng process. | »
\ C“If the: student was Non-CAI, then CAIl = 0 and CAIz = 0. )
."f : ; v B} | If .the student Was firstlyea£ éAI, then CAIl = 1 and CA12 = 0.
' ;} “ “  . IF tﬁe-sgudeﬁt was secobnd- or third-yéa;-CAI, then CAII = -0 and

CAi2 = 1.
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Table 34 shows the intercorrelations

other indices.

——

s

:l/
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T ABLEf4

Posttest Intercorrclations Among CAI Indices and Other Indices
Concerning.the Teacher Authority System '
(Total--Group)

apony indicds, of

- hd
CAl

and the

<

kR

-

.
/
. Blocks /
Indices CAIl CAI2 Blocks and Strands - .
‘ N Strands ///
_ \ v
Endogenous :
1. Preference -.17* .08 -.02 -.04 -.05"
2. Evaluation ~.17* .01 -.03 . =10 -Aer
3. Goal Attainment -.08 .05 .07 02 o - 04
. 4. Instability - .13 -.05 -.03 .02,/ " .07 ,
5. Incompatibility L16% .17+ -.07 -,05 -.03 ’
6. Task-specific power -.10 -.12 -.07 - Pan YA - 24k
7. Nontask=-specific power .16%*  -.03 24t // L17% .08 *
. : Py
Exogenous e
‘8." Textbook Evaluation -.25% .03 7:07 -.12 -.14*
. . ) / .-
9. Monitoring Frequency = ~-.1ll .16* /S .04 -.00 . _=-.04 ) y
. / ’ '
10. Criteria Inconsistency .07 22 7 .18* - ", 20%* .19*
11.  carl 1.00  -.22%+ 58 LGLsn . 55aks
12, CAI2 1.00 R YALL] EYALLE L31EER
A .
Blocks 1.00 . L93kk% | J2awn
s t b
Blocks and Strands L 1.00 Kb
. Strands .1.00 !
I4 ’ . ¥
! i
* . =\p\<\ .05' ; i ‘ )
** = p< .01 i
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Rt S -

. C. Effects of CAI Experience on Items and Indices Concerning Teacher

/ : Authority and Textbook Evaluation. : ‘

Goal Attéinment.

-

The results in Table 35 showed no significant'diffegences among the

. : ~
. three groups or the items and index regarding posttest goal attainment,

holding constant preteSt differences. That is, CAI appeared to have

' S ' little or no direct effect onfthe‘frequency with which students wner- . ' ¢

ceived the. teacher as helping them attain academic goals. _ ‘ : )
I .. . - TABLE 35
‘\ 1 , ) \.:.
i Analysis of Covariance: Comparisons Between CAI and Non-CAI
- { * Posttest Means, Adjusted for Pretest Scores on
| Goal Attainment Items and Index
\.. ' | |
! - : =
: /////" , ] 2nd & 3rd yr. T o
“: Items:”’ AN . Mon-GAI lst-yr. CAI CAI F
‘4 2 X X %
| ) )
1 : . 1l Fl N
1.1 The math teacher helps you 2.67:’ 2.61 - .39 N.S.
' learn_to do math problems. -
2. ‘The math teacher helps you  2.34 2,22 . 1.03 N.S.
get better math grades. ' -
. . Index . - - .753 .706 . 1.09 N.s.  ©
) 1 B '\ ’ - .. : . . . *
. .755 .708 .763 .64 N.S.
- i ' : -
=t
H '(.
. / ; '  Textbook Evaluation. ) » . N E ) - S
S The data. in Table 36 showed that, for two of the three textbook
eQaluqfioh items, the adjusted posttest means of first-year CAI students_ _ .
: . \ ' ' : !
were significantly lower than those of Non-CAI students. That is, first-
2 year CAI students were more likely to dislike and think of the textbook - '
> as bad .than were Non-CAI students, holding_constant pretest diffgrences -

on these items.
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TABLE 36
Analysis of CovariaﬁZQ: Comparisons Between CAI and MNon-CAI
Posttest Means, Adjusted for Pretest Scores on -
e Textbook' Evaluation Items and Index

|

2nd & 3rd yr.

!
1
1
1

- Items: (adjccfive éaigs) Son:CAI'lét:yr.CAI Ccar - F f
) X . X i x ;
1. Fair-unfair- - 2.3 2.60 2.5 n.s.
2. Bad-Good ' - 3.75— 3,04 . 9.90%
3. Likk-Dislike 2.61 315 i 4.52% -~
Index S eas s27 76708, T
. 7645 524 . . 652 4.32%
* =p< .05 _ |
** = p< .01 , N ' ———

These findings were reflected- in the adjusted mean éompariSons
_ . b '

‘ ’ M

among student groups regarding the Textbook Evaluation index. The ad-

e

justed posttest means of first-yeér.CAI students were significantly

~ lower than those of Mon-CAl and q% more experienced second- and third-
year CAI students. That is, firét-year CAI students were more likely ‘ -
to negatively evaluate the textbbok than were their Non-CAI and second-, 7 

. . - . ° . \
and third-year CAI peers. Further support of this finding was indicated

v/
- t \ . J o

Tt by the-significant hégative«partial correlation (-.24, p<.00l) between
;’ghe posttest Textbook Evaluation ipdex and CATL (the dummy variable
indicating first-year CAI students as opposed to Mon-CAI and CAI2 stu-

. . - -
dents), holding constant pretest Tex%book Evaluation.




j

o Teacher Evaluation. . \
\\ ' ‘ For two of the three teacher evaluation items (see‘Table 37), the

gdjusted'posttest mecans of first-year CAI students were g

i
- N \

lower than those of ton-CAI students. This indicates thée\ﬁhe first-

gnificantly

S \ .
year CAI students were more likely to dislike and think of the teacher
as bad than were Non-CAI students, holdiﬁg constant their prétest
differences on these items. These findings were reflected But were not

significant in the comparisons among student groups regarding the

Teachér Evaluation index. This latter findin? was further substantiated
by the fact that while holaing-consté;t ﬁ?etest teaéher evaluation,
there was a élngificant négathe partial qﬁé;elation (-.17, p<.0S) .
between the Teacﬁer Evaluatién inde# and/éAIl (first-year'CbI students
-as"égposed to all others); however,the efgect of CAIl washed out by
also holding constant grade iiyél and pretest text evaluation. This
) ‘ _ ,

.suggésts“that first-year,ﬁxﬁérience of CAI has-an-indirect effect of

e ' O e oY '
reducing teacher-evaludtions by producing significantly lower textbook
/ .- 8 X

. ‘/
evaluations. //// , o :

/

' TABLE 37

Analysis of Covariance: CompariséﬁﬂBetwéen CAI and Non-CAI
Posttest Means, Adjusted for Pretest Scores on
- °  Teacher Evaluation Items and Index

T ' ) "+ 2nd.& 3rd yr.

Itenms: (adjective pairs) Non-CAI lst-yr. CAI CAI F
. . JEIDRUPRE ) oo t - N Q .
* " 1. Fair-Unfair o . 2.66 2.73 . .078 N.S.
{2, Bad-Good f ) ' 3.64 3.05 . 6.98%*
3. Like-Dislike * - . 2,76  3.35 6:39+
Index ' , . 1,599 .502 ° - 3,48 N.S.
.590 .494 - .650  2.47 N.S. -
' - ) . i
] ST e ’ . { et
* =p< .05 . - ) . - i . /

** = p< .01
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Incompatibility

et el
—

The results oanndl?ses of covarian&é“iﬁ*?ab]e_gﬁ §howed/;hht
while the differences botween first-year CAl students and Non-CAl Stu-

dents on the posttest Incompatibility index were not significant, they
- were significant among all three groups. The differences were particu-

:vlarly great between first-feat and the more experienced sccond- and
third-yeaf CAlI students;'tbat is, while first-year Cal s;udents experi--
enced a high degree of incqmpatibility with teacher's évaiﬁ;tipns of .

ithérr;pegformanée, second- aﬁd third-year_CAI'students experienéed_
liftié of this. These findihgs were”éd;éorted also by the partiai:
corfelation analy;is. That ie, holding éonstsnt pretest differences of
incompatibility produced t*o significant partial"co;relatioﬁs, a positive
partial correlation (.19, p .05) between the Ihcompatibility index and
CAIl (first-year CALl students As compared to all oéhers) and a negative

partial correlation (;.25, p -001) between the. Incompatibility index

and CAI2 (second- and third-year CAI students).

TABLE 38

Analysis of Covariance: Comparisons Between CAI and Non-CAl
Posttest Means, Adjusted for Pretest Scores on
Incompatibility and Preference Indices .

2nd & 3rd yr.

Indices: . Mon=CAI  lst yr."CAI ' . CAI ' F .
- z z i .

e | | g R,
Incompatibility Index - .530 . .615 - -y 3.29 N.S.
/ . .536 .621 350 16.48%**
Preference Index, .523 644 3.57 N.S.

S 1.98 N.s.

.529 . .653 .54

-

*** = p < 001

S : \\

g7 -




Preference.

?he results in Table 38 indicateo no significant differenceehin )
. teacher preterence among the three groupf; howeQer, a significant posi-
tive partial correlation (.i?, p<.05)‘wasvfound between the Preference
index'and CAIE,‘holding constant pretest preferenoes. This suggests
that second- and third-year CAI students,?oompared to all others (hoth
fi;st-year CnI ‘and Non-~-CAI students), indicated greater preference tor
having authority relations for goal attainment with the teaqher.

’

Monitoring Frequehcy.--' R 4 I —

T~

while there,were no significant.differences on the task nonitoring
items and index between first-year CAI students and Non-CAI students
(see Table 39), the more experienced second- and third-year CAI students
pcrceived the teacher as monitoring their tasks signiticantly more often-

. than did other students. This finding is supported also by the signifi-

cant positive part1a1 correlation ( 20,...p<.05})_between—the-Task-Monitor-

ing index and CAI2; that is, second- and third-year CAI students as a

group reported the teacher as monitorind their task performance more

often than did their'peers, “

TABLE 39
Analysis of Covariance: Comparisons Between CAI and Non-CAI
Posttest Means, Adjusted for Pretest Scores on
Monitoring Frequency Items and Index

‘ _ 2nd & 3rd yr.
Items: : Hon-CAI 1st yr. 9AI CAl
- ' X X X

The math teacher checks 2.79 . 2.79
your math problems. ’ 5

When you have done a math 2. 63[ ,_;Z 52— 77
- problem does the teacher—~ ”7A~—-d~~—--____
‘ tell you if you are" righl
. Or wrong?
‘Index - _ o - --:703 .- .28 N.S.
i .816  3.06 (p < 05)

!
i
4 s
i B




6 ‘
Instébilitz.
While the results in Table 40 indieated no differences a.mong the
three groups of stﬁdénts: on the Instability items and index, a signifi;.

cant negative partial correlation (-.16, p<.05) was found between the
a, ,-‘l./’
Instability index and CAI2. .This suggests that second- and third-year
L e : .
CAl students, ac a gr9,up’/com'pared to all other students, experienced

v

significantly le,ss/ instability in authority relations with the teacher.

e o ~ TABLE 40 ~
'/‘/\ .. . .

Analys1s of Covariance: Comparisons Between CAI and Non-CAI
S Posttest Means, Adjusted for Pretest Scores on

' . Instability Items and Index ' . ' ’ .
s y o . )

. . . o . . \
-
.«/ o ., . . 4 .

B - | ' 2nd & 3 yr. . |
/ ’ ' Items: Non=-CA st yr. CAI CAlI F

. X % A X

i
;

1. How often do you disagree 2.20 2.15 ] .14 N.S.
w1th what a teacher says?  _.* )

a2l Are you happy with havmg/‘ 2.25 2.07 °. . "1.84 N.S. ]
the teacher c.hoos; which - 4
math problvns to give you?

. 3, Do you like doing math 2.39 2.14 2.59 N.S.
)\_ ’ .. problems with the teacher? : .
’ K.‘_. "

Index . .s08 . .s41 J1.43 N.s. .

\ | : ' ~.513 .553 .46 2.13 N.s.

. .. ' ’ . . . /
o tf e . - e, . :"

Criteria Inconsistency. .

« Data in Table 41 indicated no significant differences among the
three student groups regarding the degree of inconsistency between the A |

teacher_'s and their own criteria of evaluation. Important.differgences

were found, however, by usmg more prec1se measures of CAI based upon

the actual number of block-— and strand-type lessons performed by each

student.




e
hS 77
TABLE 41
Analysis of Covariance: Comparisons Between CAI and Non-CAl
osttest Means, Adjusted for Pretest Scores on
Criteria Inconsistency Items and Index
W’J'A“. . '
T - 4 '
. 2nd & 3rd yr.
. 'Items: Non-CAI 1lst yr. CAI. CAI F
X X X
What does the teacher care about °
‘on’ the math problems you do?
Task-specific criteria
1. How fast I do math problems. .199 .180 .24 N.S.
\ 2. If I get them right. 135 . 147 .10 N.S.
. / . : . ! ’ - .
7 3. If I get them done. o *209. .288 2.68 N.S.
A . i . '
7% N 4. Having a neat paper. / .224 . .290 .1.74 N.S.
A P
Nontask-specific criteria’_ _ — i
5. Other things, such as . 266 .281 .079 N.S.
~coming in late, being . '
a@sent, talking too muc?.
Index / 209 .235 1.058 N.S.
. . .
{ .209 - ,235 .271 1,483 N.S.
i 'y

i

—
* e
' ..

—

7

- - L : s : RSP :
Holding constant pretest criteria inconsistency, significant posi-

»

tive correlations were found between the Criteria Inconsistency index

is

l : ' .
and all three indices of CAI lessons, i.e., the Block index (.17, p<.0S5),

e the Strand index (.18, p«<.05), and the Block -and Strand (or combined)

index (.L§, p<:05). This means that the students vho were more involved'

in the CAI program in terms of the number of lessons performed reported
'gfeater degrees.of . inconsistency between the teacher's and their own

criteria of evdluat

o
o

SN
R

,

N\

i
\
i
)

ion than did those with less or no involvement in CAI.

-~

Sm




Power.

Ev;dence supportlng the- theoretical distinction made between task-

spec1f1c and nontask spec1f1c power is found in 'I‘able q2. F:‘.rst-year
CAI students were found to heve"significantly different views than Non-
CAI students concerning two of the six power items. Holdmg constant

.

pretest dlffererccs, first-year CAI students were more llkely thdn their

[l
!

Non-CAI peers to regard the teacher as a source of answers to queetioris
but were. 1ese likely than the Non-CAI students to £ind the teacher pre-
senting understandable allocations. That is, flrst-year CAI students
were more 11ke1y than their Non CAI peers to ascrlbe to the teacher a
high degree of nontask-specific power but a l.oy degree of task-specific
power., While these opposing effects of CAI were ob;cured in. the Total
Power index, thcf'y were reflected in botﬁ the Task-specific and Nontaskj_:
specific Power ilndices but produced no significant differences.

: A . i .

These opposmg effec*t.s of TAI were even more evident when analyzing
the effeéts of CAI utilizing indices besed upon the. ‘actual. number of

blocl\- ard strand-tjpe 1essons performed by each student. It will be

recalled that the first half.of the CAI treatment consisted-%f block- |

‘.
’

. R ) . ] s . -
type lessons, while the second half utilized the‘ more flexible aéd
individuaiized' é'trands approach. Flrst, holdmg constant pretest per-

ceptlons cf teacher's nontask spec1f1c power, the part1a1 correlatlon

4 . @ ’
’ '

between the Nontask-spemf‘lc Power index and the Block' index was signifi-'
o ' - . , v .

“cant and positive (.23, p<.01). The efféct of block lessons on task-

specific power was negative buf not significant. Secondly, there was a

sighifiéant negative partial correlation between the ’I‘ask-specific Power
- . ' . - ~

-

'index énd the Strana index (- 24, p<.00Ql), holdmg constant pretest per-

ceptions of teacher's task-gpemflc_ power. . ’I‘he effect (_)f strend lessons
. . .‘. . A ‘ ) ) -
- on nontask-specific pdwer was positive kut not significant.
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. TABLE 42
Analysis of Covariance: ”Comparisons Between CAI and Non-CAl
Posttest Means, Adjusted for Pretest Scores on
Power Items and Indices
- o
' 2nd & 3rd yr.
Items Non-CAI 1st yr. CAI CAI F
‘ - X X - X
Task-specific power
R : : 4
1. A teacher could help you im- 2.08 2,267 2,18 N.S.
" prove_yoéur math grades in :
oné month.’ ' -
2. How often does a tcacher. 2.62 2.71- .48 N.S.
give you enough time to ‘
answer a question?
3. When a teacher gives you 2.56 *2.31 5.89*
- math problems to do, how
often do you understand
what you are suppose to
do? :
Nontask-specific power
4. A teacher can answer al- 2.63 2.28 ol :
"' most all your questions. @) 1 o
5. How much information does 2.89 2.79 .67 N.S.
a teacher have? .
- \
6. I believe a teacher will 3.10 /2.95 1.86 N.S.
always be right. ' ) o .
" Task-specific Power Index .566 .529 1.9. N.S.
A ’ ' . ‘
. .565 .527 .498 1.75 N.s.
Nontask-specific Power Index .463 .503 2.21 N.S, °
.461 .502 .473 i 1.24 N.S.
Total Power -Index .551 .523 .20 N.S." .
/. |
. /812 .515.  ~.480 .15/&.5.
=p< .05 ' o E
LA p< .01 .o, . ' :
) M . . ..’ . -
: noy. SR
. VA . o . - .-
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~That is, the main effect of block—txpe CAT lessons appeared to be thatt

of increasing étudent dependency on teacher's.hontask-specific résouroes,
whiie.the.main ef fect of strand-type lessons was a reduction in student
dependencf on teacher'e task-specific resource§. Finally, the,partial
;correlation between the Block and Strand (or combined) index anq the
?ask-specific Pouerlindex was significant and neeative (-.17, p<.d§).
_holdinq constaﬁt—pretest task~-specific power. The effect of the Block
and Strand (or combiped) index on nohtask;speEific power:was positive
.but not significant: Thus, the main overall effeot of the combined
experience of block- and'strand-type CAI lessons' was that 6f reducing
students' dependency on teacher's task—specifrc‘resourees ki.e., bring;
ing about.a.reduction in_student perception of teacher's task-speciric

pcwer).' - . . ‘

This finding is consistent with Emerson's (1962) postulate that in

o

R
a power-dependence relationship A's power over B is directly proportional .

to'the extent that A can mediate between.B and B's goals and inversely

proportional to the extent that a1ternat1ve (concurrent) power-dependence
relatlons are available to B for goal attainment. Given the goal of

1earn1ng mathematics and the Speclflc tasks involved in this goal (i.e.,
solving math problems) it appea#s that, for CAI students, task-specific

authority relations with ‘the- computer function concurrently .to' their
< ' ) ' . - .
relations with the teacher. This, in turn, reduces their dependency on,

teacher's task-speclflc resources, that 1s, brbngs about a reduction 1n

e s »

student perception of teacher s task-spec1f1c power, a cruc1a1 basis for

e

task-speciflc authority.




. _ {
were of special interest; thus, the regressions were run separately for

.concerrung task-spec1f1c power. Also, the coeff1c1ent of the CAI2 index

D. Effects of Exogenous Indices of CAI Experience on Endogenous ' ¢
. . . ‘I e .

Variables of the Recursive Model.

S

The findings above gained additional support in an analysis of the

effects of CAI indices on endogénous variables concerning teacher . . .

’

authority ‘contained in the recursive .model outlined in Table 43, Step-

w1se mo g\smns of .._he seven linear equatxons were computed

usxng posttest ¢ a from the total group to obiain estimates of “the co-
efficients of the relevant var:ables. At this stage of the investigation,
N . . .: . ) ‘ :

the coefficients pertaining to each of the indices of CAI exp_er,ience
; : ) /

bl

. . - .
each CAI index (the dummy variables CAIl and CAI2 were considered to-

gether in ‘each of the equations, since they were not highly correlated). |
oo - i
Effects of CAIl and . !\12
/o ‘ ,
_.. The effects of CAIl and CI\IZ are found in Table 4'% The coefficient

-
/

of the CAI?. vanable was found to be negat.xve in the equation concerning

/

J.ncc?patlblhty This re_flects the earlier finding that second- and .

th:.rd-year CAI students, as a group, experlenced less 1ncompat1b111ty .

‘.

.

than did their f1rst-year PAIl‘and Non-CAI peers. o

The coeff1c1ents of both CAIl and CAI2 were negatxve in the equation

o(~.09) was nearly double that of the CAIl index (-.05)_. These findings
are-congfuent.to_.those of the preceding section; that is,* first, CAI

students (of both types) were less. likely than Non-CAI students to

 attributeto the teacher task-specific-power, and secondly, this re-

duction effect of CAI experience of student perception of teacher's
. /

.tyask‘-specifi(c power was greater for second- and third-year 'CAI students.
‘ P : . . : - :
than it was for first-year CAI students.
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In the equation regarding nontask-specific power, the coefficient
of the CAIl variable was positive. This means that first-year CAI stu-
dents attributed to the teacher greater degrees of nontask-specific
power or resource capacity than did other students. This finding
appears to reflect the opposing initial effects of CAI found earlier,
i.e., first-year CAI students ascribed to the teacher lower degrees of
task-specific power but higher degrees of nontask-specific power than Y

did their Non-CAI peers. .

Effects of Block- and Strand-type CAI lessons.

These opposing effects of CAI experience on indiceé of teacher
power were also clearly evident in analyzing effects of CAI using indices
based on the actual number of block- and strand-type CAI lessons per-
formed by each student. Since the indicgs concerning block- and strand-
type CAI lessons did not impinge upon variables in the first five
equations, these were not repeated in Tables 44-46 (equation V is in-
cluded in Table 44 to indicate the coefficieﬂts found without the pres-
ence of the exogenous dummy variables CAIl and CAI2). .

Block and strand effects. The coefficient of the index measuring

the combined block- and strand-type CAI experience of students was

found to be negative in thg equation regarding task-specific power but '
posigive in that concerning nontask-specific power (see Table 44). That

is, in the recursive mOdellthe combined index of block- and strand-type

CAI lessons had a negative effect (-.002) on teacher's task-specific

power but an equal and opposite effect (+.002) on nontask-specific

power. These findings indicate that the primary initial effect (i.e.,

that of the block-type lessons) of the overall treatment was that of

increasing student dependency on teacher's nontask-specific resources,

while the later impact (i.e., that of the more flexible and individu-




TABLE 44

Stepwise Multiple Regression of the Recursive System of Linear Equations
Indicating Effect of Exogenous Block- and Strand-type CAI Experience on
Endogenous Indices Concerning Teacher Authority

(Total Group)

Endogenous Variables Exogenous Variables
5 6w w8 8 g9 R85 58§ SR
Q £ W0 oS 3 o X o3 Q H O
o o x 0t 7 SR I o 5]
3 Ko o N ] oo 30 o
o) 0 i o p O o0 n K
o g X ] 0 3R . 0 o
o8 ot @ HR o a2F  ar 8,
o = o] =] Q ] S o
e ™ Q =] 0N
55 8 < 3
l<
Standard ' I
R R® Error Yg Ye ¥y X1 X2 X3 X4 X7
.48 .23 .25 v* -.39 -.28 1,22 -.25 -.,25
(.15)** (,15) (.09) (.13)
.48 .23 .13 VI .35 .26 .20 -.002
(.07) (.06) (.001)
.40 .16 .14 VII .36 .21 -.15 .002
(.05) {.08) (.001)

*V-VII represent the regression number and dependent variable.
**Numbers in parentheses represent the standard error of the estimate.

TARLE 45

' Stepwise Multiple Regressions of the Recursive System of Linear Equations

Indicating Effects of Exogenous Block-type CAI Experience on

Endogenous Indices Concerning Teacher Authority

(Total Group)

Endogenous Variables

Exogenous Variables

) o 2 0 s I3 = 0O Qw
2h 299 S .8 % o S 8 r 7y
o % (VBN o B g n [ G Qe QO 0
Kol Koo o e e S0 - x
0 0 Y o 0 o0 0 " o 1
o] X 3 t 0 = (SO 0
1) o i r He A 0 = n e 0~
0 ) <9 o o'
[l e} [Te] ] = I
" ] I
b 0
0 <
Standard
R R Error Ye Ry Xy X2 X3 X4 Xg
.45 .20 .13 VI* .35 .25 .21 -.002
: ‘ (.07) %% (.07) (.001)
.43 .19 .14 VII .36 .20 -.16 . 004
(.05) (.08) (.001)

*VI-VII represent the regression number and dependent variable.
**Numbers in parentheses represent the standard error of the estimate.
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alized strand-type lessons) was that of reducing student dependency on
teacher's task-specific resources. Further evidence supporting these
notions follows.

’

Block effects. The data in Table 45 indicate that the coefficient

of the Block index was negative in the equation concerning task-specific
pcwer but positive in that regarding nontask;specific power. Also the
absolute value of the coefficent in the latter equation (.004) was twice
that found in the former (-~.002). These findings suggest that block-
type CAI lessons have the effect of bringing about a reduction in stu-
dent perception of teacher's task-specific power but have a greater
opposite effect on nontask-speéific power. This reflects the earlier
finding that.the main effect of block-type CAI lessons appeared to be
that of increasing étudent-dependency on teacher's nontask-specific
resources. |

Strand effects. The effects of strand-ﬁype CAI lessons appeared

to be just the opposite of those found with blocks (see Table 46). The
coeffic;ent of the Strand index was negative (-.004) in the equation
concerning task-specific po&er, but its coefficient, though positive,
was not significant in the equation regarding nontask-specific power.

These findings suggest that the more individualized and flexible strand-

. type CATI lessons tended to bring about a reduction in student perception

of teacher's task-specific power. This reflects the earlier finding
that the main effect of strand-type CAI.lessons was that of reducing
student dependency on teacher's task-specific resources and is con-
sistent with Emerson's (1962) postulate that A's power over B is in-
versely proportional to the e#tent that alternative (concurrent) power-

dependence relations are available to B for goal attainment.
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TABLE 46

Stepwise Multiple Regression of the Recursive System of Linear Equations
Indicating Effects of Exogenous Strand-type CAI Experience on
Endogenous Indices Concerning Teacher Authority

' {Total Group)

Endogenous Variables Exogenous Variables
'y ] [
Q B Q'g g g P R o 5 R o9
£ 0 % 05 ] PN o 3 O bk H R
n x o 0 ctr 0 [ G Q e O ]
I Rk o ] e S50 o 3
K ot o p o ] h K o o
e A 3 t O 3R e e n s
0 (oI (23 MR g [l n o 0w r
Q o) 3 o o <
o 54 o] o S Bye)
M ] 0o
- 0
. 0 <
‘ Standard
R R° Error Yg Y7 X1 X2 X3 X4 X9
.49 .24 .13 VIt .33 .27 .29 -.004
(.07)** : (.06) . (.001)
.31 .10 .14 VII .35 .20
(.05)

*WI-VII represent the regression number and dependent variable.
**Numbers in parentheses represent the standard error of the estimate.

E. Measurement of Change: Evaluating the Causal Assumptions Underlying

the Recursive Model.

Having data over time provided the opportunity to check the adequacy
of the one-way causal assumptions built into the recursive model employed
in the study. In a recent article, Bohrnstedt (1969: 113-122) suggests
that unsfandardized parfial regression coefficients are better suited to
the study of change than are cross-lagged coefficients or gain scores,
since the latter two methods do not take into account inital position on
a variable. Thus, to determine whether Y causes X or vise versa (or at .
" least which variable is the dominant cause of the other), ccmparisons
must be made of b with b ; that is, the coefficient between

X . !
tho o yo tYO xo

Y at timeg and X at timeo, partialing out the effect of Y a time0 must be

X
. pwrn

ERIC | 99
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compared with the coefficient between X at time, and Y at time

t o’

partialing out the effect of X at timeo.
Coleman (1968: 448-452) ar;ues, however, thag Y's effect on X and
X's effect ¢n Y are not mutually exclusive and, therefore, must be
examined as two separate questions, i.e.,éssume that Y and X can affect
each other. This may be done by treating.each variable as dependent in
separate equations and solving them as a system. That is, .‘c

Yt = a, + b11Y0 + b12x0 and

Xg = a3 + bypXg + byo¥g
To this point, the implicit assumpticn has been that of a two-variable
universe with data from individuals at time t aﬁd 0, i.e., the simplest
two-variable case. Since this study concerns the problems of inter-
dependence among many variables, there is a necessity to consider the
more general system of n linear regression equations outlined below:
X1e = a) + b11¥1g + b1oXpg *+ee ot by Xno

X2t = a2 + byXjg9 + b22X20 +...+ banXno

- .t

sest b

Xnt = @p + bpiXjo *+ byoXog + nnXno
Solving this system of n linear equations involves highly complex tech-
niques (i.e., two-stage least squares). This investigation, however has
been concerned with the effects of exogenous (or given) variables on the
system of endogenous interrelationships. By adhering to certain rules
concerning the number of each equation's included endogenoué and ex-
cluded exogenous variables, the system of linear equations is identifi-
ablg (i.e., able to achieve a certain balance between the number of
equations and unknowns), is solvable, and, thus, provides best, unbiased
. .

estimates of the regression coefficients using ordinary least squares

techniques. Letting zj represent the set of k exogenous variables, the
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general system of n equations would take the following form:

Xyp = ay + bnx10 +...4 blnxno + (cnz1 +o.ot clkzk)

Xne = an + b yXyg *eeet b Koo + (€qZ) +eeot CpZy)
.Thus;, any endogenous variable at timet (X,¢) is a function of (or
dependent on) some combination of exogenous variables and endogenous
variables at timeo (plus some unknown or kunmeasured factors for which
the system does not take account).

Constructing the Change Model.

Following this procedure, a system of ten equations was constructed
using ten endogenous variables (i.e., the nine teacher indices and the
‘textbook evaluation index) and several exogenous variables. In addition
to the constant term and the widely-used, strand-type CAI experience,
exogenous variables included background indicators (i.e., sex, grade
level, math level, ethnicity and IQ), the two dummy variables CAIl and
CAI2 (indicating length of time in the CAI program), and a pretest com-
puter evaluation index (Edmpris';ed of the same semantic differential
items used with indices of teacher and textbook evaluation). The ful}
change model is shown in Tabl'gs 47 and 48 below. The results in Table
47 consist of stepwise multiple regressions of equations I-VII, and
those in Table 48 indicate the stepwise regressions of equations VIII-X.

Comparing the Recursive Model with the Change Model.

The zjegression equations comprising the recursive or oneway causal
model (see Tables 43 and 46, pp. 82 and 86) were compared witﬁ those
found in Table 47, which summarizes equations I-VII of ‘the change model.
In the equations regarding preference (I), goal attainment (III), and

nontask-specific power (VIi)', none of the recursive model's causal

assumptions were supported by the results found in th¢ zhange model.
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For the equation concerning instability (IV), only one of the re-
cursive model's assumptions was supported b_y the change model results.
Thus, as expected, instability was found to be affected by incoﬁapat;i-
bility; however, as equation V of the change model shows, the reversé
was also true, i.e., incompatibility was affected by instability. In
equation II regarding teacher evaluation, two of the four assumptions
of the recursive model were supported by the results indicatgd in the
change model,.i.e. , teacher evaluation was found to be a function of
incompatibility and textbook evaluation.

The recursive model's assumptions in equations V and VI appeared to.
be supported by the results found with the change model. Three of the
four assumptions concerning incompatibility (equation V) were supported;
that is, as expected, incompatibility was found to be a function of task-
and nontask-specific power an_dwCAIZ experience. For the equation re-
garding task-specific power (VI), all three of the recursive model's
assumptions were substantiated by results founa in the change model; as
expeéted, task-specific power was affected by nontask-specific power,
monitoring frequency, and strand-type CAI experience.

In addition to the above, Table 48 shows the regression equations
VIII-X of the change model. Posttest textbook evaluation (equation VIII)
was found to be dependent upon pretest textbook, téacher, and computer
evaluation, task- and nontask-specific powe'r, and criteria inconsistency,
upon grade and math level, and upon CAIl experience. ' Posttest task
monitoring frequency was dependent upon pretest tagsk-specific power,
teacher and computer evaluations, and monitoring frequency and upon IQ
and CAI2 experience. Posttest criteria inconsistency was affected by

that experienced at pretest and by the number of strand-type CAI lessons

performed.
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These findings suggest that the recursive model's assumptions of
one-way causality can be seriously questioned, since the change model
indicated mutual effects between many variables. Nevertheless, the re-
cursive model's assumptions regarding the effects of CAI experience
. appeared to be well grounded, particularly those concerning the impact
of strand-type CAI le¢sons on student perception of teacher's task-
specific éower and the lohg-ferm effects of CAI (CAI2) on the degree to
which students experiencé incompatibility in authority relations with
the teacher.

Reduced Form of the Change Model.

The change model in its reduced form (see Table 48) shows each
endogenous or dependent bosttest variable as a function of only the
exogenous or independent variasles, i.e., CAI experience aﬁd other educa-
tionally reievant variables.

Posttest preference (equation I) was found to be a function of pre-
test computer evaluation and CAIl experiénce; that is, teacher prefer-
ence was enhanced by positive pretest ?omputer evaluations but reduced
by actuallfirst-year CAI experience. Posttest teacher evaluation (II)
wés aiso affected by pretest computer evalgation and by grade level and
the number of strand-type CAI lessons performed. That is, teacher
evaluation was enhanced by positive pretest computef evaiuations but was
reducéd, little by iittle, by each strand-type CAI lesson performed.
Posttest goal attainment (III) was also found to be dependent upon pre-
test computer evaluation. Both posttest incompatibility (V) and
instability (IV) were found to be a function of ethnicity{ that is,
Mexican American‘students, as an ethnic group, were more likely than

other students to experience incompatibility and instability in authority

relations with the teacher. Posttest incompatibility was also dependent
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upon math and grade level and‘ upon CAIl experience; i.e., first-year
CAI studenté were more 1"ik.ely than $ieir peers to experience incompa-
tibility in authority relations with the teacher.

Posttest task-specific power (VI) of the teacher was found to be
affected by the number of strand-type CAI lessons performed; that is, as_
predicted, each strand-type CAI lesson brought about a small but signifi-
cant reduction in student perception of the teacher's task-spécific pow;«rer.
The teacher's nontask-specific power (VII), on the other hand, was
affected by students' math level and their pretest evaluations of the
computer. |

Posttest textbook evaluation (VIII) was also a function of pretest
computer evaluatioh and of CAI experience; that is, textbook evaluation
was enhanced by positive pretest computer evaluations but was reduced by
actual first-year CAI experience. Posttest task monitoring frequ‘ency
was also affected by pretest computer evaluation and by sex, IQ, and
CAI2 experience; that is, males more than females, students with higher
more than those with lower IQ's, and CAI2 students more than all others,
perceived the teachér as more frequently evaluating their task perfor-
mance. The latter finding, ‘i.e., that second- aﬁd third-year CAI stu-
dents as a group perceived the teacher as monitoring their task perfor-
mance more frequently than did other students, .is interesting in light
of the fact that one of the preconditions for students engaging in block-
and strand-type CAI lessons was the teacher's infrequent monitoring of
students' task perform.énce. In addition, the degree of inconsistency
reported by students between the teacher's and their own criteria of
evaluation at the time of the posttest was generally increased by the

number of strand-type CAI lessons the students performed; that is, each

1o’
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strand-type CAI lesson performed had a small but significant effect of

widening the perceived gap between the teacher's and their own criteria

of evaluation.

Of course, without the additional effects of the pretest endogenous

variables the amount of variance explained in each posttest variable is
greatly reduced; however, the model in this form does provide educators
with some idea of how much the exogenous or educationally relevant

variables by themselves affect each posttest variable.
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V. Conclusions and Implications.

The findings that emerge in this study of some cifects of CAI are
relevant to educational practices involving interaction between students
and nonhuman teachers and to sociological theory and methodology in the
study of organizati9nal and techhological change, as applied to the
social structure of the school.

The results are consistent with Emerson's (1962) postulate that in

a power-dependence relationship, A's power over B is directly proportional

to the extent that A can mediate between B and B's goals and inversely
proportional .to the e;tent that alternative (concurrent) power-dependence
relations are availéble to B for goal attainment. That is, under con-
ditions where CAI gains normative support by school officials authorizing
its use as a monitor of sfudents' task-specific behavior and where
teachers g;e not able to achieve control of that technological resource,
students interacting with-CAI are likely to form alternative (or con-
.current) authority relationships for goal attainment with the computer,
to a degree and on a leveligomparable to those usually formed with their
regular authority figure, the ‘teacher.

A major effect of such involvement in CAI is that of reducing stu-
dent dependence on the teacher's task-specific resources; that is, it
_brings about a reduction in student perception of the teacher's task-
specific power, a critical basis for task-specific authority. By under-
mining the basis of the teacher's taskfspecific authority, CAI has cer-
tain unanticipated and less desirablé consequences regarding the degree
of incompatibility experienced, particularly by first-year CAI students.
That is, insteaé of'reducing'incompatibility in authority felations with

the teacher as expected, CAIl's intervening effect of reducing the teacher's

task-specific power brings about a significant increase in incompatibility

experienced by first-year students.
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An additional effect of CAI experience is that of reducing first-

year CAI students' evaluations of the textbook. While this alone is not
critical, its negative impact on their evalunations of the teacher, which
subsequently reduces goal attainment appears to be an undesirable result.
Goal attainment is even more directly reduced by CAI's effect on criteria
inconsistency. Both block- and strand-type CAI lessons tend to increase
the degree of inconsistency reported bf studénts between the teacher's
and their own criteria of evaluation, which has the undesirable effect;
of reducing perceived goal attainment. Thus, while CAI might be ex-
pected to increase the frequency with which students perceive the teacher.
as hélping them achieve academic goals, CAI's intervening effects of
reducing textbook and teacher evaluation and increasing criteria incon-
sistency appear to negate such positive expectations.

On thé other hand, some of the longer range effects of the CAI
program for the second- and third-year CAI group appear to be more
favorable. That is, second- and third-year CAI students experience
significantly less incompatipility and instability than do all other
students and tend more than their peers to ind}cate greater preference
for having authority relations with the teacher.

The implications of this investigation of some unplanned effects of
CAI on pupils' attitudes toward and interaction with'various components
within the authority structure of the school fall into several general
areas: educational technology, teacher training, and research tools
and approaches in education and the social sciences.

1. One of the more important implications of this research to
education is its focus on the noncurricular impact of a highly tech-
nological system of delivery on the consumer and its promise as a use-

ful approach to analyzing some of the more empirically elusive and

educationally important processes.
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2. A specific implication resulting from the study is that the com- -

puter is perceived in terms of task-specific functions and does not

bring with it the affective and evaluative overtones that teachers may
bring into their relationships with students. This may have particular
importance in teaching children who usually see themselves as objects of
discrimination of one kind or another. For some students, the value-
free responses.of the computer and its lack of carryover of past per-
formances (failures) may offer a more effective learning sitﬁation.

3. This study has implications for the analysis of teacher behavior

and teaching processes by permitting differentiation of task- and nontask-

specific functions, particularly those concerning the frequency and types
of formal and informal evaluation and evaluative criteria used. This
differentiation of instructional and affective elements in teaching will
enable educational researchers to examiné their relative effects in the
teaching process.

4. Another important implication of this study is in the area of
research on ways of preparing teachers to deal more effectively with
such a potent technological system as CAI and with the possible threats

that it may pose to some members of the teaching profession. The results

" of this examination and analyses extending this work should provide

teachers and policy makers with a more explicit view of what the computer
can and cannot affect. Educational researchers can begin to design more
effective and efficient CAI programs and to enhance the academic
strengths of current programs by pptimizing the level of teacher control
over the technological resoufce. Teacher training programs may then be
based on a more realistic appraisal of what are the teacher's most

effective strategies with, rather than in competition with, the machine.
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5. The study has implications for utilizing research models in
education and the social sciences. The study encourages the use of
research models that are both theoretically and empirically based. 1t
also finds great utility in stepwise multiple regression teéhniqqes for
building and, later, testing and summarizing complex theoretical systems
of interrelationships. 1In addition, the study lends sﬁpport to the idea
that unless theré is substantial evidence already supporting the one-way
causal arguments assumed by a recurisve model, a system aésuming mutual
effects is more likely to be appropriate for the study of change.

. 6. The change model developed in this investigation has some
important implications for education and sociology in terms of its great
potential as both a practical and analytical tool. While it summarizes
processes of change in a multivariate system, it also provides boéh an
empirical basis for manipulating a highly complex situatibn and an under-
standing of some of the probable consequences of such manipulation. In
its reduced form, the change modgl shows each endogenous or dependent
posttest variable as a function of only the exogenous or in&ependent
variables, i.e., CAI experience and other educationally relevant vari-
ables. This, along with the full moael, may be used by educators to
provide a more rational approach to making policy decisions, particularly
in regard to CAI, its current and potential uses, and its probable
effects on student perception of various aspects of teacher authority.
The change model also offers sociologists a dynamic view of a system of
linear equations summarizing the simultaneous effects of both exogenous
and endogenous variables on some important organizational indices, as
applied to the sécial setting of the school.

In summary, it is clear that the computer is not merely a dispenser

of information, nor is it simply a sophisticated skill-builder. This

.
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begins to recognize the extent to which CAI involves the student in
highly complex systems of interaction which have unanticipated affective
and social ove;tones in addition to and impinging upon its intended
igstructional'function. The ways in which this interaction might be
varied in future programs have potential effects not only upon what
information and skills a student acquires but also upon the underlying
social processes through which he relates himself to the interdependent

systems, both technological and human, of a complex society.
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} ‘ APPENDIX 1

(NOTE: The numbering of the items in this appendix reflects the data

coding system. No items have been omitted.)
YOUR IDEAS ABOUT PEOPLE AND COMPUTERS

In this booklet there are some questions about the sorts of things students
) do at school and at home. Students have many different ideas about these

things. We want to know what you think; we want your ideas.

This is not a school test. No one at school or at home will see what you

put do;m. 4

Be sure to answer every question. There will be different kinds of questions
and answers. As we go along, we will explain to you how you can show us

what your idea 1s about each question.

Before you turn the page, print your name and your grade in the school.

Please use capital letters.

NAME:

GRADE:

. s

5
-:;:.3
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Here are some questions about things that may happen to a student at

school and at home. We want to know how often they happen to you.
For example:

How often do your parents tell you what to do?
Your answer may be: |

Usually, Sometimes, Almost never, Don't know

3 2 1 9

We will ask the same question for parents, math teacher, and computer.
We want your answer on each of the three sentences. Choose one answer
for each, and circle the number under it. If you want to change your
answer, make a wavy line through the circled number which you want to

change and circle the new number.

Almost Don't

-Usually Sometimes never know

(121) The math teacher shows interest
in.the math work you do 3 2 1 9

(122) The computer shows interest in
the math work you do 3 2 1 9

(123) Your parents show interest in
the math work you do K] 2 1 9

Almost Don't

Usually Sométimes never know

(124) The math teacher punishes you
when you do something wrong 3 2 1 9

(125) The computer punishes you when
you do something wrong 3 2 1 9

(126) Your parents punish you when
you do something wrong 3 2 1 9

Almost Don't

. Usually Sometimes never know

(127) The math teachér chooses which
math problems to give you 3 2 1 9

(128) The computer chooses which . .
math problems to give you K] 2 1 9

. Almost Don't

Usually Sométimes never know

(129) The math teacher shows you how
well or how poorly you are
doing in math problems 3 2 1 9

(130) The computer shows you how
well or how poorly vou are '
doing in math problems . 3 2 1 9

f
A
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Almost Don't
Sometimes never know

2 1 9 ‘
2 1 9
2 1 9

Almost Don't

Sometimes never know
2 . 1 9

2 1 9

Almost Don't
Sometimes never know

2 1 9
2 1 9
2 1 9

Almost Don't
Sometimes never know

Usually
(131) The math teacher helps you
; learn to do math p:oblems 3
(132) The computer helps you learn
to do math problems 3
(133) Your parents help you learn
to do math problems 3
: Usually
(134) The math teacher gets
) . impatient with you ‘ 3
o .
’ v (135) The computer gets impatient
" with you 3
Usually
f (136) The math teacher helps you
get better math grades 3
(137) .The computer helps you get
better math grades 3
(138) Your parents help you get
better math grades 3
Usually
(139) The math teacher checks
your math problems 3
(140) The computer checks your
math problems 3
(141) Your parents check your
math problems 3
Usually

2 1 9
2 1 9
2 1 9

‘Almost Don't
Sometimes never know

(142) The math teacher corrects
your behavior . 3

(143) The computer corrects your
behavior 3

(144) Your parents correct
your behavior 3

2 1 9
2 1 9
2 - 1 9

The purpose of the next five pages is to find.out what some words mean to

you. On each page there is a different word. The word at the top of the

first page 15 FRIEND. On each line under FRIEND there are two words, one

-
S
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on each side of it. There are five blank spaces between the words. The
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words are: ‘"hard-soft,"” "fast-slow," ‘

and so on. As you see, these

- words are opposites - hard 1s the opposite of soft, fast is the opposite
of slow. Now think about the word FRIEND. If you think a friend is
"hard," then put an X in the space next to "hard." 1If, on the other
hand, you feel that a friend is '"soft," then put an X next to "soft."
Suppose you would choose the word hard but not too hard. Then you will
put your X in the second space from "hard." Or, if you think that you
would choose the word soft but not too soft then put your X in the second
space from "soft." If you cannot make up your mind, put your X in the

- middle space. Now, remember, there are no right or wrong answers. Don't
spend more than a couple of seconds on each line. Put your X in one of
the spaces between the dots. Let's practice on the rest of the words
under FRIEND. |

EXAMPLE:

FRIEND

hard

soft

fast slow

gives wrong answers

glves right answers

failr : : : : unfair
bad : : : H good
cold : : : : warm
like : : : : dislike
confusing : : : : clear
big : : : : small
difficult : : : : casy




TEACHER

: : soft

(145) hard :

(146) fast : : : : slow

(147) gives right answers : : : : gives wrong answers

unfalr

(148) fair

(149) bad : : : : good

(150) cold : : :i : warm

(151) ilike : : : : disiike

ciear

(152) confusing : :

(153) big : : : : small

s

H easy

(154) difficult
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COMPUTER ¢

(155) ‘ hard : : soft
(156) - fast : : slow
(157) gives right answers : : : : gives wrong answers

(158) . fair : : unfair
(159) bad : : : : good
(160) | cold : : : : warm
(161) , like : : : : dislike
(162) confusing : : clear
(163) big : ' small
(164) difficult’ : : : easy
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| T.V. NEWS ;
(165) hard : : : soft
)
(166) fast; : : : : slow
(167) gives rigﬁt answers : gives wrong answers
(168) fair s : : unfair
(169) ' bad : good
(170) ' | cold : warm
(171) | like : dislike-
(172) confusing : : : clear
(173) big : : small .
(174)  difficult : N easy

121




TEXTBOOK

(221) hard : : : : soft
(222) fast s : : : slow
(223) gives right answers : : : : gives wrong answers
(224) fair H t : : unfair
(225) bad : : : : good
(226) cold : : : : warm
(227) like" 3 : : : dislike
(228) confusing : : : : clear
(229) big : : : : . small
(230) - difficult : : : s easy
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Now you will find sentences like this:

Playing games is usually fun.

Strongly Disagree Agree
disagree
4 - 3 2

Strongly
agree

1

Don't
know

9

The responses to this sentence go from "strongly disagree" to "strongly

agree."

the number below it.

know." Answer the following questions in the same way.

Choose the response that comes closest to your idea and circle

If you cannot decide, circle the number under "don't

(231) Most students think that computers are hard to work with.
Strongly Disagree Agree Strongly Don't
disagree agree know

4 3 2 1 9

(232) The idea of using a computer scares me.

' Strongly Disagree Agree Strongly Don't
disagree ‘ agree know
4 . 3 2 1 9

(233) Most big machines are really run by computers.

Strongly Disagree Agree Strongly Don't
disagree agree know
4 3 2 1 9

(234) Most of my friends don't trust teachers.

Strongly Agree Disagree Strongly Don't
agree disagree know
1 2 3 4 9

(235) Most of my friends don't trust computers.

Strongly Agree Disagree Strongly Don't
agree disagree know
1 2 3 4 9

(236) Most of my friends don't trust T.V. news.

- Strongly Agree Disagree Strongly Don't
agree disagree know
1 2 3 4 9




(237)

(239)

(240)

(241)

(242)

(243)

(244)

(245)

A teacher could help you improve your math grades in one month.

Strongly Disagree Agree
disagree
4 3 2

Strongly
agree

1

Don't
know

9

A computer could help you improve your math grades in one month.

Strongly Disagree Agree
disagree
4 3 2

Strongly
agree

1

A teacher can answer almost all your questions.

Strongly Agree Disagree
agree
1 2 3

Strongly
disagree

4

A computer can answer almost all your questions.

Strongly Agree Disagree
agree :
1 2 3

Computers are smarter than people.

Strongly Disagree Agree
disagree
4 - 3 2

Computers are smarter than textbooks.

Strongly Agree Disagree
agree
1 2 3

A computer sometimes acts like a person.

Strongly Disagree Agree
disagree
4 ' 3 2

Strongly
disagree

4

Strongly
agree

1

Strongly
disagree

4

Strongly
agree

1

A teacher never gets tired of working with you.

Strongly Agree Disagree
agree
1 2 3

Strongly
disagree

4

A computer.never gets tired of working with you.

Strongly Agree Disagree
agree
1 2 3

Strongly
disagree

4

Don't
know

9

Don't
know

Don't
know

Don't
know

Don't
know

Don't
know

Don't
know

Don't
know

111




Another kind of question you will find is like this:

How often do you play games?

= Always Usually Sometimes Never Don't
know
4 3 2 1 9

The responses here go from "always' to '"never.” Choose the

(246) How often do you know what a teacher is going to do. next?

Always Usually Sometimes Never Don't
. know
4 3 2 1 9

(247) How often do you know what a computer is going to do next?

Alvays Usually Sometimes Never Don't
: know
4 3 2 1 9
>

response that comes closest to your idea and circle the number below it.




(248)

(249)

(250)

"~ (251)

How often does a teacher give you enough time to anawer a question?

Never Sometimes Usually Always Don't
know d
1l 2 3 4 9

How often does a computer give you enough time to answer a question?

Never Sometimes Usually Always Don't
know
1l 2 3 4 9

How often do you disagree with what a teacher says?

) S— )

Always Usually Sometimes Never ~ Don't
know
4 3 2 1 9

How often do you disagree with what a computer sﬁys?

Always = Usually Sometimes Never Don't
know
3 1 9

126!
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(252)

(253)

(254)

(255)

How often do you disagree with what a T.V. news says?

Alvays Usually Sometimes Never

4 3 ‘2 1

How much information does a teacher have?

(Circle the number under one answer only)

None Some Much Very much

1 2 3 4

How much information does a computer have?

None Some Much Very much

1 2 3 4

How much information does T.V. news have?

None Some Much

Very much

1 2 3 4

Don't
know

Don't
know

Don't
know

Don't
know




(256)

(257)

G e e

(258)

(259)

(260)

(261)

A}

(262)

If you wanted to change something in a teacher's lesson do you
think you could change it?

Yes, always Yes Yes No, never Don't
usually sometimes know
4 3 2 1 -9 Y

If you wanted to change something in a computer's lesson do you
think you could change it?

Yes, always Yes Yes No, never Don't
usually sometimes know
4 K 2 1 9

Which one decides what math lessons you get from the computer?

(Circle the number under "Yes," "No," or "Don't know'" for each
answer)

Yes No Don't know
The math teacher decides 2 1 9

Yes No Don't know
Somebody at Stanford decides 2 1 9

Yes No Don't know
The score I got the day before
decides 2 1 9

Yes No Don't know
The computer supervisor decides 2 1 9

Yes No Don't know

The computer decides 2 1 9
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(263)

(264)

(265)

f (266)

(267)

s (268)

I believe a teacher will always be right.

Strongly Agree Disagree Strongly
agree disagree
1 2 3 4

I believe a computer will always be right.

Strongly Agree Disagree Strongly
agree disagree
1 2. 3 4

I believe a T.V. news will always be right.

Strongly Agree Disagree Strongly
agree disagree
1 2 3 4

When the teacher gives you math problems to do, how often do : )

You understand what you are supposed to do?

Always Usually Sometimes Never

4 3 2 1

When the computer gives you math problems to do, how often do you

understand what you are supposed to do?

Always Usually Sometimes Never

4 3 2 1

How often does the teacher give you math problems which are too hard?

Never Sometimes  Usually Always

1 2 3 4

129¢

Don't
know

Don't
know

Don't

know

9

Don't

know

9

Don't
know

9

Don't
know

e e e
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(269) How often does the computer give you math problems which are

too hard?
Never Sometimes Usually Alvays Don't
know
1 2 v 3 4 9

(270) Are you happy with having the teacher choose which math problems
b to give you?

Yes, Yes, much Yes, some No, not Don't
very much at all know
4 3 2 1 9

(271) Are you happy with having the computer choose which math problems
to give you?

Yes, Yes, much Yes, some No, not Don't
very much ‘ at all . know
4 3 2 1 9

e
“y
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What can happen to students who do a poor job on math problems
given by the teacher?

(Circle the number under "Yes," "No," or "Don't know" for each

answer)
Yes No Don't know
5 %272) They get poor grades 2 1 . 9
| , .
- Yes No Don't know
(273) The teacher frowns at them 2 1 9
) Yes No Don't know
(274) The teacher won't like them 2 1 9
- Yes No Don't know
(275) They have to stay after school 2 1 9

-

What can happen to students who do a poor job cn math problems
given by the computer?

Yes No Don't know
(321) They get poor grades 2 1 9

Yes No Don't know
(322) The teacher frowns at them 2 1 9

Yes No Don't know
(323) The teacher won't like them 2 1 9

Yes No Don't know
(324) They have to stay after school 2 1 9

How bad is this?
(Circle the number under one answer only for each line)

Not bad Nat very Very Don't

: at all bad Bad bad  know
(325) Getting poor grades 1 2 3 4 9
(326) Getting frowns frowm the teacher 1 2 3 4 9
(327) Not being liked by the teacher 1 2 3 4 9
(328) Having to stay after school 1 2 3 4 9

o | 131




(329)

(330)

(331)
(332)
(333)
(334)

(335)

(336)
(337)

(338)

When you have done a math problem, does the feacher tell you 1if
you are right or wrong?

Alvays Usually Sometimes Never Don't
know
4 3 2 1 9

When you have done a math problem, does the computer tell you
if you are right or wrong?

Always Usually Sometimes Never Don't
know
4 3 2 1 9

What do you care about on the math problems you do?

Yes, Yes, Yes, a No, not Don't

much  some little at all know
How fast I do math problems 4 3 2 1 9
If I get them right 4 3 2 1 9
If I get them all done 4 3 2 1 9
Having a neat paper 4 3 2 1 9

Other things such as coming in 4 3 2 1 9
late, being absent, talking too much '

What does the math teacher care about on the math problems you do?
(Circle the number under one answer only for each line)

Yes, Yes, Yes, a No, not Don't

much some little at all know
How fast I do math problems 4 3 2 1 9
If I get them right gfc 3 2 1 9
If I get them all done 4 3 2 1 9
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(339)
(340)

(341)
(342)
(343)
(344)

(345)

(346)

(347)

Yes, Yes,
much some

Having a neat paper 4
Other things, such as coming

in late, being absent, 4
talking too much.

What does the computer care about?

3

Yes, a
little

2

No, not Don't

at all know

1

(Circle the number under one answer orly for each line.)

Yes, Yes,

much some
How fast I do math problenms 4 3
If I get them right 4 | 3
If I get them all done 4 3
Having a neat paper 4 3

Other things, such as coming
in late, being absent, 4
talking too much.

Do you think that the scores you get on math problems from the

teacher change your math grade?

L

Yes, very Yes, much Yes, a No, no
much little at all
4 3 2 1l .

Do you think that the scores you get on math problems from the

computer change your math grade?

t

Yes, very Yes, much Yes, a No, no
much little at all

4 3 T 2 1

t

Yes, a

little
2

2

2

.

No, nnt Don't

9

at all know

1
1

1

Don't
know

9

Don't
know

9

9

9

7



(348)

(349)

(350)

(351)

How much do you care about the scores the teacher gives you on
math problems you do?

Not at all A little Much Very much Don't

know
1 2 3 4 9

How much do you care about the scores the computer gives you
on math problems you do?

Not at all A lictle Much Very much Don't
» know
1 2 3 K 9

Are you happy with the scores the teacher gives you on math problems?

Yes, Yes, much Yes, a No, not Don't
very much litcle at all know
4 3 2 1 9
Are you happy with the scores the computer gives you on math
problems?
Yes, Yes, much Yes, a No, not Don't
very much -litcle at all know

4 3 2 1 9




(353)

) (354)

i (355)

(356)

If you could choose, would the computer score more, the same or
less of your math problems?

More The sane Less Don't kunow
3 2 1 9
If your math teacher could choose, would the computer score
more, the same or less of your math problems?
More The same Less Don't know
3 2 1 9
If your friends could choose, would the computer score more,
the same or less of their math problems?
More .The same Less Don't know
3 2 1 9

Do you like doing math problems with the math teacher?

Yes, Yes, much Yes, a No, not Don't
very much little at ali : know
4 3 2 1 9

Do you like doing math problems with the computer? (Or do you
think you would like it?)

Yes, Yes, much Yes, a No, not Don't
very much little at all know
4 3 2 1 9
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(357) How often does a computer break down?

<f

Never Sometimes Usually Always

1 2 3 4

(358) How often does a T.V. set break down?

Never Sometimes Usually Always

1 2 3 -~ 4

(359) How often does a teacher make a mistake?

Always Usually Sometimes Never

4 3 2 1

(360) How often does a computer make a mistake?

Always Usually Sometimes Never -

Don't
know

Don't
know

Don't
know

Don't
know
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(361) How often does the T.V. news make a mistake?

i
Always Usually Sometimes Never Don't
Know
4 3 2 1 9 ¢
)
(362) How often does a textbook make a mistake?
4
Always Usually Sometimes Never Don't
know
4 ' 3 2 1 9
|
I would prefer to learn math from a’
(363) teacher __ (364) computer (365) T.V. (366) textbuok

Put a 1 next to your first choice, 2 for your second choice,

3 for your third choice, and 4 for your last choice.

147




It

A e S A A YT 5T

Fremypme

L g

8
L
i
E.’" .
i
b
0
b
il
I
i
48
I
s
‘«E‘.
€

APPENDIX 2 :
Excerpts of Computer Printout of
CAI Drill-and-Practice Lesson

HI

PLEASE TYPE YOUR NUMBER AND NAME.
4 GEORGE WASHINGTON

HERE IS ANOTHER LESSON FOR YOU
DRILL NUMBER L402013
SUBTRACT

17 -3 =15

NO, TRY AGAIN

17 - __=15
TIME IS UP, ANSWER IS 2, TRY AGAIN
17 - =15

—-—10-=10
TIME IS UP, TRY AGAIN

0 _-10=10
NO, ANSWER IS 20, TRY AGAIN

20 - 10 =10

END OF DRILL NUMBER L402013
(C) 1969 BY THE BOARD OF TRUSTEES OF LELAND STANFORD
' JUNIOR UNIVERSITY. ALL RIGHTS RESERVED.

© 26 FEB 70

10 PROBLEMS, 6 CORRECT IN 148 SECS. WITH 60PCT CORRECT

GOODBYE GEORGE, PLEASE TEAR. OFF ON THE DOTTED LINE




